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Foot,    See  Akkle-Joint,  Tarsus,  Opkrations. 
Foot  and  mouth   Disease. 

The  term  foot  and  mouth  diaease  ia  applied  to  an  eruptive  febrile  disorder  of 

a  markedlj  contagioua    nafcure  which  aifects  ungulktes,  rammants  more 

especiallj.     The  eruption  is  vesicular,  and  after  the  vesicle  bas  burst  a  very 

hjrperaemic  and  sensitive  corium  is  expoBed.     Tbe  disease  is  kiiowii  under  a 

I  varietj  of  names,  \vhich  expres8  tbe  opinions  that  have  been  held  from  tirne 

to  time  of  its  nature ;  such  names  are  epizootic  aphtha,  apbthoua  fever, 

eczema    epizootien,    eczema    contagiosa,    the    vesicular    disease,    murrain 

epidemic,  etc.     It  is  probtble  that  the  disease  is  an  exotic,  beoause,  aocording 

to  the  Anmiai  Meport  of  the  Board  of  AtjricuUure  for  1898,  there  is  no 

evidence  that  tbe  disease  ever  exi8ted  in  this  country  prior  to  1839,  though 

the  Gerraans  Bay  that  foot  and  mouth  disease  was  rife  in  England  in  the 

middle  of  the  eighteenth  centurj.     Whether  such  is  the  čase  or  not,  we  know 

from  Continental  authorities  the  disease  waa   known  abroad   during  last 

centurjr,  and  that  in  the  main  it  was  well  described  by  contemporary 

authoritiea     Since  1839  there  have  been  several  serious  outbreaks  of  the 

^^disease  in  Great  Britain,  and  during  the  first  two  jears  foUowing  1870,  when 

^■Ihe  Board  of  Agriculture  tirsfc  obtained  retuma  of  the  diseases  affefjting 

^Kltock,  it  wad  8hown  that  1,149|124  animals  had  been  attacked  with  footund 

Vmouth  disease.      In  1894  the  disease  wa8  eradicated,  and  the  chief  veterin- 

'      arjr  officer  estimates  that  it  claimed  for  its  victims  from  1839  to  its  final 

.eztinction  between  ten  and  eleven  milhoos  of  head  of  stock     Since  1894 

iere  have  been  isolated  outbreaks  of  the  disease,  tbe  last  during  Februarj 

"  Uie  presen  t  year  in  Norfolk  and  Bedfordshire.     The  disease  is  alway8 

&nt  upon  the  Continent,  in  the  Low  Countries  especiaUj,  and  it  is  very 

probabla  tliat  the  occaaional  outbreaks  we  have  to  contend  \vith  may  bave 

lieir  origin  traced  to  the  commerce  with  these  countries.     Fortunately  the 

"ity  is  not  great  among  animals  other  than  those  at  the  teat;  the 

Bntage  of  fatal  cases  varies  from  1  to  5  per  cent ;  in  yoang  animals, 

boweveri  where  the  alimentaij  \iscera  may  sbow  lesions,  the  percentage 

may  mount  as  higb  as  50  per  cent  or  more, 

Transmission  of  tbe  disease  to  the  human  subject  is  of  fairly  frequent 

oocurrence,  especially  on  tbe  Continent,  though  leas  often  in  this  country. 

The  disease  may  attack  onIy  one  or  two  individuals,  or  may  occur  in 

epidemic  form*     In  the  course  of  an  epidemic  many  persoos  in  one  locality 
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have  been  affected,  and  cases  may  be  observed  to  tenninate  fatallj.  The 
ZLnmber  of  cases  recorded  in  the  human  subject  probablj  falls  far  short  of 
representing  the  actual  figures,  on  account  of  the  diflBcultjr  in  niany 
instances  of  making  a  correct  diagnosia  The  6xst  čase  wa8  recorded  in 
1695*  Siace  then  many  epidemica  ha  ve  occurred  in  different  countries, 
and  more  especiallj  between  1862  and  1869  in  thia  countrj,  though  evea 
in  1884  over  two  hundred  persons  sufifered  froin  the  difleaae  in  Dover, 
Id  Gennaiiy,  a  large  numbcr  of  cases  are  stili  recorded  each  year, 

Etiologt* — The  virua  ia  contained  in  the  šaliva,  the  milk,  urine,  feeces, 
and  skin  secretions,  and  retains  its  vitaLity  for  months,  even  for  a  year.  Since 
the  secretions  and  dejections  are  iufective,  it  haa  been  observed  that  the  diaease 
spreads  along  the  great  trade  routes  from  the  east  of  Eorope  to  the  west, 
and  along  the  railway  trimk  linea,  healthy  animala  being  contaminated  by 
the  cattle-tnicks,  stubbles,  pastures,  and  byTes  that  have  sheltered  the 
diseased,  and  by  manure,  htter,  fodder  that  have  been  soOed  by  the  infective 
secretions.  The  disease  ia  also  apread  by  the  attendanta  upon  the  animals, 
milkers,  cattle  and  aheep  dealers,  and  othera  bronght  in  contact  with  healthy 
stock,  after  having  handled  those  Buflering  from  foot  and  mouth  disease. 
It  ia  known  that  birds  sufifer  from  the  disease,  and  these  may  aasist  in 
spreading  the  disease. 

The  hicteria  wliich  have  been  foiind  in  oonnectioo  with  the  disease  possess 
merely  an  historic  interest^  and  none  of  them  represent  the  specific  causal 
agent,  which  has  not  yet  been  discovered.  Numeroua  bacteria  have  been  found 
tnainlv  in  the  vesicles  :  "Micrococcus  aphtharum"  fRivolta  aod  Nosotti),  strepto- 
cocci  (Klein), "  Streptococcus  involutus"  (Kurth)^  ana  pleomorphic  bacteria  (Stntzer 
and  Hartleb,  van  Niessen).  Tbe  Streptococcus  involutus  appears  to  be  a  nonnal 
inhabitant  of  the  mouth  of  cattle  (Sanfebce).  A  bacili us  was  obt^ined  by  Bu  ssenius 
and  Siegel,  chiefly  from  afiected  animals,  but  also  from  the  human  Bubject,  io  fatal 
cases.  Thebacillus  8omewhat  resembles  the  merabers  of  theCoU  group,atid  Biegel 
has  lately  adraitt/ed  that  it  is  not  the  specific  agent.  Furtuoa  ana  Starcovici» 
Saiier,  and  Babes  aod  Proca  have  also  deseribed  bacteria  in  relation  to  the  disease. 
Bodies  resembliog  protozoa  were  found  by  Schottelius,  Behla,  Piana  and  Fiorenti, 
and  Jungers,  but  tliese  bodies  are  probably  not  true  prot<jzoa,  and  no  etiological 
eignificanoe  isto  be  attached  to  them,  The  Report  published  in  1897-98  of  the 
German  Commission  which  investigated  the  disease,  shows  that  as  a  nile  nomicro- 
organiams  can  be  detect^  in  fresh  vesicles,  but  if  the  vesicles  areseveral  days  o!d, 
various  bacteria  have  usuallv  gained  en  t  ranče  in  to  their  interior. 

Tke  &}^cijic  vli-un  is  chiefl^  contained  in  tbe  lymph  of  the  vesicles.  The  blood 
serum  does  not  seem  to  Ije  infective  af ter  the  local  signs  of  tlie  disease  have 
appeared.  Lymph  whicb  has  been  mixed  with  water  and  then  passed  through  an 
unglazed  porcelam  filter  is  found  to  be  infective.  ^  Hence  the  fiftered  lymph  must 
either  contain  a  toxiue,  wliich  is  poisonous  in  such  a  degree  of  diliition 
(nnnrhmrff)  as  \B  hardlv  credible,  or  else  the  supposed  micro-organism  is  so 
small  that  it  can  pass  through  the  pores  of  the  filter.  The  latter  is  the  more 
probable  explanation,  for  it  haa  been  shown  that  the  disease  can  be  transmitted 
from  one  animal  to  another  in  auccession  by  means  of  such  Eltered  Ivmpb.  Another 
point  in  favour  of  the  virtis  being  a  corpuscular  substance,  is  the  lact  that  diluted 
tjmph  wbich  has  been  repeabedry  passed  through  a  Kitasato  filter  loses  its  viru- 
lence  (Loefler  and  Frosch).  Lympb  retains  its  infective  power  for  weeks  or 
montbs  irnder  ordinary  oonditions,  but  loses  it  if  exposed  to  a  temperature  of  70"*  C. 
for  half  an  hour,  or  to  60"  C.  for  one  bour 

Exptrim€nial  In/ectton. — Calve^  and  cattle  are  tbe  animala  most  susceptible  to 
infection,  pigs  being  less  so»  The  most  reliable  method  of  infecting  an  animal  is 
by  the  introduction  of  fresh  Ivmph  into  the  blood -streAm.  By  this  method 
T^Vff  c»c,  of  lymph  will  cause  the  disease,  but  Tnnjhnr  c*e.  fails  to  cause  infection. 
Infeotlon  usually  occurs  after  the  introduction  of  sla  ver  from  affected  animals  into 
the  mouths  of  healtby  ones^  but  with  greater  certainty  if  the  mucous  membrane 
be  previonaly  scarified.  The  subseqoent  disease  after  such  an  inoculation  is  as  a 
rule  milder  than  after  natural  infection*  Infection  can  take  plače  through  the 
fitomach^  but  it  ia  doubtful  wbether  it  occurs  after  sul>cutaneous  inoculation 
of  lymph. 
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Immunitt/  may  or  may  not  be  acquired  after  natuiral  mfectioo.  Tlius,  an 
animal  after  recovering  from  an  attack  may  be  immune  for  months  or  even  years, 
or  on  the  otfier  hand  an  animal  may  suflTer  r©peatedly  from  the  disease.  In  other 
cases,  agam,  itnmunity  haa  been  aoqiiired  in  utefo.  The  Commisaion  already 
referred  to  investigatea  a  nuraber  of  im  portant  facts  in  regard  to  the  prod  uc  t  ion 
of  artijunai  immumtt/.  It  waii  found  tbat  no  immunitv  was  conferrea  by  intra- 
venous  inoculation  with  fresh  lymph  in  doses  so  small  that  the  disease  waa  not 
prodnced,  or  by  fiubciitaneous  inoculation  with  lymph  if  the  diseaGe  were  not 
thereby  causeal  Nor  wa8  immunitj  acquired  with  certaintv  after  the  use  of 
Ijmph  rendered  inactive  by  heat,  nor  after  iDoculation  with  the  blood  of  atiimals 
which  had  recovered  from  the  discasei,  and  which  had  theinselves  been  found  to  be 
immune.  This  latter  statement  coniirms  the  results  preWously  obtained  by 
Schiitz  and  David  and  Zernecke.  Siegel»  however,  stated  that  be  had  obtaineil  a  pro- 
tective  serum  from  animak  whi€h  presented  the  specific  vesicular  eruption,  and 
heaJthy  animal  s  inoculated  with  this  serum  were  said  to  resist  withowt  any  s|5ecial 
reaction  subsequent  inoculation  with  infective  lymph.  Hecker  also  lays  claim  to 
having  obtained  a  p  roteč  ti  ve  serum  from  the  blood  of  immunised  cattle.  The 
German  Coramission  furtber  found  that  inimunitv  may  be  produced  by  the 
cutaneous  injection  of  a  mixture  of  foot  and  mouth  disea&e  lyinph  and  vaccine 
lymph.  Calves  and  pigs  are  said  to  acquire  immunitv  by  the  intravenous  injec- 
tion of  a  mixture  of  loot  and  mouth  disease  Ijmph  ancf  '*  immune  blood,"  and  the 
injection  of  these  two  s^bstancoa  separately  bas  a  aimilar  if  less  powerful 
immunising  action.  In  the  čase  of  adult  animals,  ooe  is  advised  toleave  the  lymph 
and  the  serum  in  contact  with  one  anotber  for  some  tirne  before  injecliDg  tne 
miiture.  Diluted  lymphj  wliich  has  becotne  non-virulent  by  being  repeatedly 
p&ssed  through  a  Kitasato  filter^  is  likewise  said  to  protect  animals  without  causing 
the  disease. 

It  is,  however,  somewhat  doubtful  whet)ier  these  statements  concaming 
artificial  immunity  are  really  reliable,  and  at  present  we  are  unable  to  say  that 
there  is  any  method  whereby  true  artificial  immunity  may  be  produced,  Inocu- 
lations  are  doubtless  to  some  extent  protective,  but  any  method  aimine  at  the 
production  of  a  high  standard  of  immunity  tends  to  cause  the  disease  itself.  This 
lact  is  well  exempMed  by  the  results  following  inoculation  with  the  **8er- 
aphthin  **  of  Loeffler  and  Frosck  Seraphthin  I  »as  neither  afforded  protection  nor 
reodered  milder  any  subseauent  attack,  and  in  some  instances  it  has  even 
appeared  to  cause  an  outbreak  of  the  disease  against  whicli  it  was  supposed  to  be 
protective. 

Animah  atimked, — Though  the  domestic  ruminants  (ox,  fiheep,  goat) 
are  most  commoalj  attacked,  the  pig  is  very  susceptible,  and  the  horee,  dog, 
cat,  and  fowls  are  not  exempt.  It  has  also  been  observed  in  the  camel, 
llama,  girafte,  deer,  antelope.  buffalo,  bison,  etc,  The  disease  may  be  trans- 
mitted  to  man,  either  by  inoculation  or  by  the  congumption  of  niilk  from 
diseaaed  cowb,  or  by  butter  and  cheese  made  &om  contaminated  loilk.  Cream 
ttp6dally  is  virulent. 

S^mptovts, — ^The  Bjmptoms  will  be  described  under  the  two  heads  of 
oonstitutional  and  loeal 

Constitutional  Si/mptoms. — The  incubative  period  of  the  disease  varies 
b6tween  twenty-four  hours  and  seven  days.  Thiee  or  four  dayB  is  common, 
During  invasion  the  animals  8how  an  elevation  of  temperature,  but  this 
need  not  nece88arily  be  high ;  in  many  outbreaks  a  rise  of  2°  F.  alone  has 
been  noticed.  The  animal  isolates  itself,  stands  with  the  back  arched, 
and  has  rigors*  SaUva  may  escape  from  the  month,  and  the  patient  may 
move  8tiflly.  There  may  or  not  be  slight  abdomioal  pain,  and  the  same 
niay  be  said  of  cough.  The  respirations  are  not  increased  in  number  U8ually» 
though  in  some  cases  in  the  later  stages  the  respiratory  movements  may  be 
mucb  increased  in  frequency.  The  pnlse-rate  is  8lightly  quickeneA  If 
the  animal  is  milking  or  nursing,  the  amount  of  milk  furaished  by  the 
gland  falls  otl'  and  the  quality  of  the  milk  is  ohanged  ;  it  is  of  a  yellowish 
white  colour  and  not  unhke  colostrum  in  appearance. 

Local  S^mpioms. — The  local  symptoms  in  the  bovine  aOect  the  moutli 
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and  the  leet.  Lesione,  however,  inay  be  observed  upon  the  akiD,  mammaij 
gland,  vulva,  or  prepuce  of  the  male.  In  the  sheep,  niouth  leeions  are  not 
common,  and  in  the  pjg  the  lesione  also  are  generally  confined  to  the  feet, 
though  the  snout  may  ako  8how  the  eruption. 

In  the  Bovine  Mbuth, — Prior  to  the  appearance  of  the  vesiclee  the 
mucouB  membrane  of  the  guma  and  of  the  lipa  may  appear  to  be  injected,j 
and  the  amount  of  šaliva  preaent  m  greater  than  usiiaL  On  the  third  i 
fourth  day  a  crop  of  vesicles  put  in  appearance.  These  are  at  first  small — 
no  larger  than  tFie  head  of  a  pin  ;  bnt  they  rapidly  increase  in  size  by  con- 
tinuing  to  develop,  or  by  several  uniting*  The  vesiclea  are  found  upon 
the  gomB,  mucoiis  snrfaces  of  the  lips,  tongue,  dorsum,  and  sidea,  The 
vesiclea  of  the  dorsiim  are  larger  than  thoee  upon  the  eides  of  that  organ, 
the  hard  palate,  incliiding  the  pad  covering  the  toothleBS  premaxillBe.  As 
we  have  nientioned,  the  vesiclea  may  become  confluent,  and  individual 
vesiclea  raay  attaiu  the  size  of  a  half-crown  or  more.  The  flnid  contained 
in  the  vesiclea  is  a  t  tirat  clear  like  to  water,  bnt  later  becomes  opac^ue.  If 
the  vesicle  be  rnptured  the  corium  is  esposed  and  found  to  be  intensely 
hypera2mic.  The  leaion  only  involves  the  supe-rficial  parts  of  the  corium, 
not  intruding  any  great  depth  into  that  structure,  The  epithehum  around 
the  wound  forma  a  rounded  edge,  and  soon  extend8  over  the  denuded  corium, 
restoring  the  lost  covering.  Pus  is  not  comnionly  found  upon  the  exposed'^ 
tisaues,  whi€h  are  con8tantly  fluahed  by  the  enormous  amount  of  šaliva 
produced.  The  epitheEum  over  large  areas  may  be  lost ;  extensive  patches 
from  the  sides  and  tip  of  the  tongue,  and  from  the  anterior  third  of  the 
mucous  membrane  of  the  hard  palate,  may  be  removed.  Save  in  very 
malignant  cases  the  excoriations  are  hetiled  in  a  week  or  ten  days,  bnt  a 
cicatrix  is  left  behind ;  the  papillai  upon  the  aifected  parta  are  not  restored. 
The  lesions  may  extend  into  the  pharynx,  and  give  rise  to  difficulty  in 
8wallowing,  or  into  the  tracliea  and  brouchi,  and  produce  cough. 

Feei. — The  lesions  are  observed  upon  the  akin  in  front,  j  ust  above  the 
hoof  (termed  by  veterinarians  the  coronet),  in  the  interdigital  space,  and 
upon  the  heels  behind.  The  rudiinentary  digits  may  also  exhibit  the  lesion, 
Vesiclea  are  formed  which,  on  bursting,  expoae  an  intensely  inflamed 
corium.  Pus  frequentiy  is  found  upon  the  inflamed  surfaces,  but  usually 
a  seab  apeedily  covers  the  wound,  and  healing  proceeds  rapidiy.  Some- 
times,  however,  a  necrosis  sets  in  and  extenda  deeply,  producing  an 
arthritis,  a  necrosis  of  the  bones,  and  often,  eBpecially  in  pigs,  a  losa  of 
hoo£  Death  reaulta  frequently  from  aepticferaia.  The  foot  lesion,  which 
attacka  one,  two,  or  even  ali  the  feet,  inducea  lameneaa,,  and  when  the 
animal  is  atanding  in  a  stali  the  foot  is  frequently  ahaken  aa  if  to  rid  it  of 
an  offending  object.  A  smacking  of  the  lipa,  between  which  šaliva  is 
dribbling  away,  and  shakiug  of  a  limb  in  the  manner  indicated,  and  lame- 
nesa  when  the  animal  is  moved,  are  almost  diagnostik  The  preaence  of  the 
eruption,  its  eharacter,  and  several  animals  manifesting  the  same  8ymptom8 
and  leaions,  make  diagnoais  certain.  The  lesions,  when  observed  upon  the 
flkin  and  mucous  membrane  of  the  vulva,  upon  the  mammary  gland,  or 
upon  the  prepuce  and  akin,  are  similar  to  thoae  observed  upon  the  feet  and 
have  a  similar  courae. 

In  Sheep. — The  lesiona  in  the  sheep  are  generally  confined  to  the  feet, 
upon  the  coronet,  and  most  often  towards  the  heela  The  animals  affected 
go  lame,  and  linger  behind  their  companions  when  travelled.  The  disease 
may  in  these  animals  be  taken  for  *'  foofc-rot/'  a  common  disease  which  is 
not  contagiouB,  but  in  "  foot-rot,"  which  is  primarily  a  disease  of  the  foot, 
the  lesions  commence  at  the  toe^  and  work  upwai\l8,  whilst  in  foot  and 
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mouth  diBeaae  the  lesions,  if  the  hora-forming  structurea  are  involved, 
exteDd  from  above  downwards. 

In  the  pig  the  tlisease  affects  the  feet  moet  commonij,  and  in  this 
animal  losa  of  the  hoof  ia  not  rare.  Occasionall^  lesiona  are  observ^ed  upon 
the  snout,  and  the  vesicles  may  reach  a  great  size. 

In  the  horse  the  disea&e  is  confined  to  the  mouth,  but  the  constitutional 
and  local  Bjrmptoma  in  the  moiith  are  similar  to  tbose  observed  in  the 
bovine.  Varioia  and  a  contagioua  form  of  stomatitis  may  have  been  taken 
for  foot  and  mouth  dieeaae,  but  there  is  at  least  one  authentic  caee — the 
subject  had  licked  a  cow  suffering  from  the  disease. 

The  disease  bas  also  been  noticed  in  the  dog  and  cat.  It  is  also  known 
ta  attack  fowl8,  vesicles  being  developed  in  the  mouth  and  pharynx,  upon 
the  conjunctiva,  comb,  and  the  membrane  between  the  toes. 

In  joung  of  ali  species  the  disease  is  serious,  and  in  addition  to  the  local 
external  lesions  gastro-intestinal  disturbance  is  indicated,  and  not  infre- 
quently  provea  fataL  Indeed,  the  greatest  fatality  is  to  be  expected  among 
the  young  at  the  teat,  and  milk  fed  from  cows  Buffering  from  the  disease. 

The  disease  is  probably  transmitted  to  man  by  milk  taken  from  infected 
cow8,  or  by  butter  and  cheese  prepared  from  such  milk,  or  by  direct 
inoculation  from  animals  suifering  from  the  disease. 

The  following  examples  iUustrate  the  methods  of  transmission :  Three 
veterinarians  intentionaUy  drank  milk  from  affected  cow8 ;  a  girl  chewed  a 
pioce  of  wood  smeared  with  saUva  of  a  sick  animal ;  again,  a  woanded  hand 
or  finger  came  in  contact  with  infective  bnccal  secretion ;  and  lastly,  an 
injurj  was  received  from  the  teeth  of  a  sick  animaL  The  Bymptoms  at 
firet  are  malaise,  heodache  and  fever,  diatrhcea,  and  in  some  cases  a  rigor 
and  vertigo,  About  three  to  i^ve  days  later,  the  temperature  falls  to  about 
nonnal,  and  ona  sees  a  oatarrhal  inflammation  of  the  mucous  membrane  of 
the  mouth  and  pharynx,  accompanied  in  about  one-third  of  the  cases  by 
the  formation  of  srnaU  vesiclea  These  may  also  appear  on  the  lips,  fingers, 
and  toea  The  stomatitis  in  some  cases  is  so  severe  that  small  ulcers  are 
formed  on  the  mucous  membrane,  especially  of  the  guma  or  the  tongua 
The  urine  in  most  cases  remains  normaL  The  duration  of  the  disease 
is  about  four  weeks.  In  exceptional  cases  one  finda  a  skin  eruption 
reaembling  measles,  or  vesicles  on  the  skin  of  the  trunk. 

The  diagnosis  in  the  human  subject  is  often  difficult,  e6pecially  in 
sporadic  casea  The  disease  may  be  mistaken  for  aphthous  stomatitis, 
herpes  labialis  or  pemphigus,  and  the  atypical  forms  may  resemble  measles 
or  even  typhoid  fever  if  Uie  intestinal  &ymptomB  be  very  pronounceA 

Pošt-mortem  Appearances. — Few  adult  animals  die  from  foot  and  mouth 
without  complications :  a  septioemia  or  a  pysemia  may  result  from 
eeeondary  infection.  Leaions  have  been  noticed,  however,  in  the  Uver» 
spleen,  and  kidney8,  changes  perhaps  induced  by  the  poison  of  the  fever. 
Uloerations  have  been  found  in  the  larynx  and  pharynx,  fatty  degeneration 
of  the  myocattiium  and  pneumonia. 

In  joung  animals  gastritis  and  enteritis  are  not  uncommon. 

TreaimenL — Treatment  is  airaple  and  resolves  itself  into  (a)  hygienic, 
(i)  dietetic,  (c)  locaL  The  disease,  being  highly  contagious,  should  be 
treated  as  such.  The  affected  should  be  isolated,  and  a  cordon  drawn  around 
the  ioolation  station,  and  no  living  thing  be  aUowed  to  cross  the  barrier 
mYB  after  rigid  disinfection.  Ali  litter,  refuse,  dreflsings,  etc  that  have 
been  in  contact  should  be  bumed,  and  special  suits  should  be  provided  for 
attendanta  that  can  be  soaked  when  necessary  with  a  disinfecting  solution. 
The  wallš  and  floor  of  the  bouse  in  which  the  diseaaed  have  been  confined 


should  be  flushed  dowii ;  if  necessary  scraped,  and  theo  waahed  with  solution 
that  will  destroj  the  microbe,  Under  somewhat  similar  coiiditioiis  a  one 
per  cent  solution  of  sulphiiric  acid  in  water  has  an8wered  %vell ;  cmde  carbolic 
acid,  sulphate  of  copper,  chloride  of  lime  are  useful  and  cheap.  As  to  tbe 
diet^  the  animals  will  reqiiire  cooked  nutritious  food,  8oft  and  sloppy,  which 
in  BwaUowmg  will  produce  as  little  discomfort  as  poBsible,  Hard  food  wiU 
lacerate  the  diucohb  membrane,  retard  the  healing  of  woimds  in  the  mouth, 
and  may  aggravate  gaatro-inteBtiual  lesions.  Local  treatment  consiste  in 
the  application  of  imld  astringents  and  disinfectanta  to  the  mouth  and  to 
the  feet.  Month  lesions  are  Ijest  dresaed  with  borax  and  gljcerine  applied 
by  bniBh ;  a  dilute  solntion  of  chloride  of  zine  in  water  may  be  used  Ibr 
application  to  the  feet.  If  many  animals  are  affected,  such  as  a  Hock  of 
sheep  or  a  herd  of  8wine,  these  may  be  driven  through  a  8hallow  trough, 
šunk  a  few  inches  into  the  ground,  and  containing  in  it  an  antiseptic  boIu- 
tion.  Ali  that  is  required  is  that  an  area,  about  four  yard8  long  by  three 
yardB  wide,  be  šunk  about  bLx  inches  below  the  general  level  of  a  paved 
yard,  If  the  depression  be  made  water-tight  by  cement,  a  shallow  bath  of 
antiseptic  fluid  is  provided  through  which  the  diseased  animals  may  be 
gently  driven. 

As  to  the  flesh  of  foot  and  mouth  patients  it  is  innocuous  and  market- 
able,  save  when  profound  changes  have  occurred  dne  to  fever,  The  heads 
of  cattle  should  be  condemned  and  the  feet  of  aU.  If  the  heads  of  sheep 
and  pigs  8how  lesions,  they  also  should  be  destroyed,  Hides  and  fleecea 
should  be  disinfected :  they  have  undoubtedly  in  many  outbreEdcs  been  the 
vehicles  by  wliich  the  disease  has  spread 

LITERATUEE,— Etblo^':  1.  Baitmoartek'«  JaJirfsberie/d  fcr  1807  contaifis  abstracta  of 
and  referencea  to  the  original  articks  of  Babes  and  Proca,  Bussenius^  Furtuna,  Heclcer,  Jungers, 
Van  Nioasen,  Sauor,  etc,— 2.  Bebla.  CentrcUb.  /  MakL  18&3,  Bd.  xiii.— 3.  David  and 
Zernecke,  nirfe  Scbiitz. — 4.  Klein.  lUh  Et^ort  0/ the  Loc,  Oov.Board,  1885-86. —5.  Kitbtk, 
Arh,  a.  d,  kais.  Gcnoulh.  1893,  Bd,  viii— 6.  Loefflea  and  FEoaOH  (Eeport  of  the  Gennau 
Coniiuission),  CmiraiK/.  Bakt.  189S,  Abth.  i.  Bd.  ŽS,  24,  An  abstract  IB  recorded  in  Jour,  of 
Conip,  Potk.  1S99,  vol.  xiL— 7.  Piana  and  Fiokenti.  Cenlralb.  /.  Bakt.  1896,  1898,  Abth.  L— 
8.  Sanfelice,  ZeiMir.  f.  HygUne^  1895,  Heft  i, — 9»  Schottelics,  Ventralk  f,  Bakt, 
1892,  Bd.  xi.— 10.  ScniiTZ.  Ref.  in  Lubarsch  and  Oateftag'^  Ergcb,  d,  alL  Fath.  (Caspar), 
1896»  Ahth,  i.— 11.  Siegel,  BetUseh.  m^^d.  IFoehetisckr,  1897,  No.  41  ;  1898,  Nos.  47  and 
48  ;  mid  other  papers.  — 12,  Stutzer  and  Hartleb.  Archiv /.  Hyg\€7ie,  1897,  Bd.  3cxx. 
diaidil«  ©te. :  A  record  of  cnrrent  literature  will  lie  found  in  the  Vtteriiiarian,  IVansmieaioii 
to  tlitt  himum  iubject :  L  M*Fadyean.  ADhutta  Sy3.  of  Med,  vi>].  ii.  1897.— 2.  No<jard  and 
Lbclainche*  Encycl,  d'Hygii/fu^  tome  n,  1890* — 3»  Bu&»enius  and  SiEOEL,  ZeiUchr,f 
klin.  Med.  Bd.  xx3dL  1897. 
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It  is  impoesible  withm  the  compass  of  thia  artiele  to  do  more  than  bare 
jtistice  to  such  an  important  surgical  subject  as  the  fractiire  of  bonea.  Space^ 
howevBr,  can  be  foimd  to  fill  in  the  outUne  and  to  draw  attention  to  the 
advamoeB  which  improvements  in  phjsical  methods  have  rendered  poflsible 
in  diagnosis,  and  to  the  changes  which  listerian  aui^ij  has  introduced  into 
their  treatment* 

Causes,— rThe  cauBea  of  fractures  are  either  predisposing  or  determining, 
The  pr^isposing  causes  are  thoae  abnormal  conditioiis  which  lead  to  the 
atrophj  of  bone  or  to  alterationa  in  its  consistenc/.  Chief  aniongst 
them  are  rickets,  sjphilis,  tubercie,  and  sciinj;  new  growths,  either 
prinmry  and  sarcomatous,  or  secondary  and  carcinomatous,  e^peciallj  when 
they  grow  within  the  bone  and  weaken  it  by  espansion;  hydatids,  and 
ench  phj^Biological  causes  as  oM  age,  pregnancj,  iisnaUy  about  the  seventh 
month,  and  that  interference  with  the  blood-siipply  to  the  bone  which  is 
often  associated  with  long-continiied  disiise.  Some  attections  of  the  central 
nervous  8yBtem  are  aiso  predisposing  caiises  of  fracture,  the  best  laiown 
being  locomotor  ataxy,  progressive  muscular  atrophy,  disseniinated  scleroeis, 
par&plegia,  general  paralysis,  and  the  congenital  defects  of  the  central 
nerv^ous  6ystem  associated  with  hydrocephaIu3.  '  There  is  also  a  consti- 
tutional  brittleness  of  bone  (osteopsathjTosis  or  fragilitas  ossium)  alx)ut 
which  we  know  but  liitle,  except  that  it  is  sometimes  hereditaiy,  and  is 
transniitted  8trictly  in  the  male  or  female  Hne. 

The  determining  eau&e  of  a  fracture  is  alway3  injiiry,  the  violence  acting 
either  directly  upon  the  bone,  as  when  the  ribe  are  broken  by  a  kick  from  a 
horse,  or  indirectly,  when  they  }neld  to  pressore  appUed  simultaneously  to 
the  stemum  and  the  backbone,  as  often  happens  in  a  crowd.  The  amount 
of  force  required  to  break  a  bone  varies  very  greatly,  and  the  resnlt  some- 
times apf>ears  to  be  out  of  ali  proportion  to  the  cause,  as  in  cases  where  a 
slight  sUp  produces  a  severe  compound  fracture,  comminuting  the  bone  and 
laoerating  the  tissues,  whilBt  in  oUier  cases  the  appUcation  of  a  mneh  greater 
force  may  only  oause  a  simple  fracture,  Such  a  variation  seems  to  depend 
in  part  upon  the  direction  in  whieb  the  force  is  applied  to  the  bone.  A 
cjlindrical  bone  resists  to  perfection  a  puli  in  its  long  axiB  or  a  weight 
applied  in  its  diameter,  but  it  offers  very  little  resistance  U>  a  tmst  and  stili 
lesa  to  flexion,  for  there  is  no  doubt  that  muscular  aetion  is  able  to  break 
e^en  so  stout  a  bone  as  the  humerus. 

Indirect  violence  causes  aa  many  fractures  as  when  the  force  is  applied 
<iirectly  to  the  bone,  but  its  results  are  very  capricious.  Thus  a  fall  upon 
the  hand  may  lead  to  a  Colles*  fracture  at  the  wri8t,  to  a  fracture  of  both 
boii66  of  the  forearm.  the  ulna  in  the  lower  third,  and  the  radius  at  a  higher 
lovel ;  to  a  backward  dislocatiou  of  the  elbow ;  to  u  (raoture  of  the  homerus 
in  it«  lower  third,  or  the  arm  may  escape  entirely,  the  clavicle  being  broken 

1  ThMc  eidud«  frscturea  in  tho  immediate  neigbbourhood  of  joltits,  for  whiab  mt  '*  Ankle- 
Mot.'*  **£lbow-Jomt."  etc. 
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obliqiiely  at  the  jimction  of  tlie  iiiiddle  and  outer  third.  A  fall  upon  the 
feet  in  like  manner  maj  cause  a  variety  of  fractures  more  or  leas  distant 
from  the  legs,  iintil  it  culminates  in  a  fractnre  of  the  base  of  the  skiill. 

Congenifcal  fractures  occnr  from  time  to  time,  many  of  coui'se  produced 
during  birth,  but  others — the  truly  intra-uterine^ — have  taken  plače  during 
gestation,  for  they  may  be  foimd  to  have  repaired  themselves  before  deliverj. 
Some  of  the  intra-uterine  fractures  are  undoubtedly  the  result  of  injurj  to 
the  mother'8  abdomen,  aa  in  intra-uterine  fractures  of  the  leg,  femur,  and 
clavicle ;  others  again  are  associated  with  embryonic  malfonnation^  vrhilat 
yet  others  are  spontaneous  in  the  senae  that  no  adeqiiate  cauae  can  be 
assigned  for  their  occnrrence. 

The  CLASSIFICATION  of  fractures  has  undergone  recent!y  a  very  remark- 
able  change.  It  was  all-importaut  for  the  older  surgeons  to  discriminate 
between  simple  fractures,  where  the  skin  remaiued  unbrokeii,  and  componnd 
fractures,  where  the  ends  of  the  broken  bone  were  exposed  either  direc.tly  or 
indirectlj  to  the  air.  A  simple  fracture  healed  with  them  as  it  does  now :  a 
compound  fraeture  alwaya  meant  prolonged  suppuration,  and  ■wa8  too  often 
the  cause  of  death  to  the  patient.  Aseptic  8urgery  has  changed  ali  this,  and 
we  now  make  a  fracture  componnd  with  as  Bttle  hesitation  as  we  incise 
tisBiies  elsewhere.  IVimarj  compound  fractures,  however,  are  stili  of  grave 
prognosis,  especially  when  they  involve  the  larger  joints,  for  it  is  impossible 
in  niany  cases  to  render  them  Burgically  sterile.  Our  main  classification, 
therefore,  has  become  anatomical,  and  a  fractnre  is  grouped,  first  aceording 
to  its  position,  and  afterward8  as  to  \vhether  it  is  eomplete  or  incomplete. 
T!ie  eomplete  fractures  are  further  subdivided  into  single  or  multiple; 
sunple  or  comminnted ;  oblique,  transverse,  spiral,  or  longitudinal ;  impacted 
or  nnimpacted ;  involving  the  joint  or  whoIly  extra-articular,  for  npon  ali 
these  points  depeuds  the  prognosis. 

An  incomplete  fracture  is  either  bent,  curved,  or  indented  Tt  is  usually 
seen  in  children^  the  bent  or  curved  variety  in  the  tibia,  radius,  or  nlna  of 
the  rickety.  and  indented  fractures  in  the  froutal  or  parietal  bones  after 
falls  or  the  application  of  midwifery  forceps.  A  greenstick  fracture  is 
another  form  of  incomplete  fracture,  in  which  the  bone  is  bent  so  that  ita 
oonvex  surface  is  biDken  without  any  necessary  laceration  of  the  concave 
Burface*  It  is  often  seen  in  the  clavicles  and  in  the  bones  of  the  forearm  of 
children,  and  its  name  is  derived  from  the  resemblauce  which  it  show8  to 
the  behaviour  of  a  green  twig  which  haa  been  forciblj  bent.  Except  in  the 
clavicle  ali  greenstick  fractures  should  be  straightened  before  they  are  put 
into  spiints.  This  is  especially  Dece8sary  in  the  čase  of  the  radius  and  tdna 
whero  great  impairment  of  pronation  may  result  when  the  bone  is  allowed 
to  heal  in  a  bent  positiou.  In  some  cases  a  bone  may  be  broken  and  its  ends 
may  be  commmuted  withont  rupture  of  the  periosteima,  a  condition  seen  in 
children  suffering  from  that  form  of  Bcur\7^  knowTi  as  "  Barlow's  disease." 
Fissured  fractures,  such  aa  oceur  in  the  skull,  the  ilium,  and  the  lower  jaw, 
are  also  instances  of  incomplete  fractures.  The  difficulties  connected  with 
incomplete  fractures  are  rather  those  of  diagnosis  than  of  prognosis  or 
treatment. 

Traumatio  sepaeatton  of  the  EfipnvsES  is  only  now  begiuning  to 
receive  the  attention  which  the  importance  of  the  subject  merita.  Fractures 
and  separated  epiphyses  were  fonBerly  considered  identical  injnries  and 
were  treated  in  the  same  manner,  bot  surgeons  now  recogniae  that  the  two 
forms  of  injury  are  distinct,  that  they  are  attended  by  separate  signs  and 
Bequel£e,  and  that  they  require  difterent  treatment.  Tiaumatic  separation 
of  the  epiphy8es  is  most  common  between  the  ages  of  eleven  and  eighteen 
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jears,  for  in  joiing  children  the  epi|  hraes  are  so  cartUaginoos  and  elastic 
as  to  escape  injnir,  whil8t  later  in  life  they  become  fused  with  the  shaft  of 
the  bona  The  separation  of  the  epiphvsis  is  either  eomplete  or  incomplete. 
When  it  isoomplete  the  line  of  separation  extends  throngh  the  epiphjseal 
line  in  its  whole  ertent,  or  it  involves  a  part  of  the  shaft  of  the  bone. 
PartJal  detachment  or  jiixta-epiphy8eal  strain  is  apt  to  be  overlooked  or 
tieated  merelj  as  a  sprain. 

It  is  often  difficolt  to  make  an  aoeurate  diagnosis  when  the  dispkoe- 
meni  is  slight,  but  in  well-marked  cases  unnsual  mobUitr  at  the  seat  of  an 
epiphjsis,  local  pain,  with  swelling  and  eochTmosis,  afibrd  a  clue  to  the 
natore  of  the  injoij  when  the  age  of  the  patient  is  taken  into  aoooont 
If  crepitus  can  be  obtained  it  diffeis  from  that  oocorring  in  fraeture  beoause 
it  is  '^  mofSed,"  that  is  to  say,  it  lacks  the  crispness  of  bone  moving  upon 
bcme,  for  it  is  cansed  by  cartilage  rubbing  against  the  oneven  end  of  the 
diaphysi&  The  delicate  tissues  of  children  lend  them8el>'e8  especiallj  to 
the  ose  of  the  K-rajs,  either  by  screen  or  plate,  in  the  ducidation  of  these 
injuries. 

The  prognosis  depends  partly  upon  the  nature  of  the  injuiy  and  partly 
upon  the  treatment  Simple  separations  in  healthy  persons  h^  as  readily 
and  with  less  defonnity  than  simple  fractures,  but  in  unhealthy  persons 
absoess,  periostitis,  and  tubercular  disease  are  not  unoommon.  The  especial 
dangers  to  be  feared  are  paraljrsiB  and  sangrene  due  to  pressure  of  the  dis- 
plac^  epiphjTsiB;  the  more  remote  oangers  are  pennanent  deformity, 
impaired  movement  in  the  neighbouring  joints,  and  either  partial  or  eom- 
plete arrest  of  growth  in  the  limb.  Infective  o6teomyelitis  ia  8equel  of 
compound  separation  of  an  epiphysis,  though  it  may  also  oocur  in  the 
simple  forms. 

The  treatment  of  a  separated  epiphy8is  consists  in  immediate  replace- 
ment  in  the  compound  as  well  as  Uie  simple  forms  of  injury.  AVhen  the 
displacement  ia  considerable  an  ansesthetic  must  be  administered,  and 
reduetion  should  be  brought  about  as  methodically  as  in  a  čase  of  dislo- 
cation.  The  injured  portion  of  the  limb  ia  then  encased  in  some  form  of 
moulded  spUnt,  and  the  circulation  through  the  part  ia  carefuUy  watched 
for  a  day  or  two.  Massage  is  applied  earlier  than  in  fractures,  and  in  a 
simple  čase  may  be  commenced  on  the  tenth  day. 

£very  eomplete  fraeture  is  associated  with  a  certain  amount  of  displace- 
ment of  the  two  ends  of  the  broken  bone,  the  amoimt  depending  upon  the 
position  of  the  injuij  and  the  condition  of  the  ends  of  the  bone.  It  is 
either  sliding  or  angular,  simple  or  twisted,  in  imimpacted  fractures,  and  it 
is  part  of  the  art  of  8urgery  to  render  the  displacement  as  slight  as  possible, 
and  to  keep  the  ends  of  the  bone  in  the  most  accurate  apposition  until  the 
injured  part  is  able  to  repair  itself. 

Diagnosis. — The  diagnosis  of  fractures  has  greatly  improved  since  the 
uae  of  the  Bontgen  ray8  has  enabled  the  surgeon  to  \4ew  the  fragments  on 
the  screen  and  to  obtain  skiagraphs  of  the  broken  bones,  because  many 
injuries  which  were  formerly  recognised  with  the  greatest  difiiculty  are  now 
rendered  perfectly  clear.  In  large  town8,  in  public  institutions,  and  in 
private  practice,  it  is  advisable  to  skiagraph  every  čase  of  fraeture  a  few 
day8  after  the  bone  has  been  set,  in  order  to  verify  the  accuracy  of  the  posi- 
tion. The  n^ative  can  be  obtained  without  moving  tho  limb  and  in  ordincoj 
daylight,  but  it  is  necessaij  to  use  a  wooden  or  plaster  splint.  The  diagnosis 
of  a  fraeture  depends  upon  signs  wliich  can  be  verified  by  the  surgeon,  and 
Bvmptoms  which  require  the  descriptive  power8  of  the  patient  for  their 
elucidation.    The  diagnosis  of  a  fraeture  is  often  easy,  but  there  are  many 
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cases  in  which  it  can  onIy  be  made  with  the  veij  greatest  difficultj,  and 
there  are  some  iii  which  the  nature  of  tlie  injurj  remams  for  ever  imdeter- 
miued,  or  is  ascertaiiied  so  late  that  the  sui-geoii  is  held  blameworthy, 

Methods  of  Examination.— a  routine  method  of  examination  ehould 
therefore  be  adopted  in  eveiy  čase  in  which  there  is  a  suspicion  of  fractiire, 
and  although  the  sjmptoms  are  lesa  trustworthy  guides  than  the  signs,  they 
shouM  be  deterniined  first  by  questioEing  the  patientj  who  will  thus  become 
accustomed  to  the  siii^6on'8  examination.  Pain  and  loss  of  power  in  the 
limb  are  the  two  chief  ejmptoms  of  fracture  of  a  long  bone,  although  both 
niay  be  fallaeioos.  Pain  is  an  iinportant  eymptom  if  it  can  be  showii  to 
attain  a  ma3dmum  over  a  given  epot  directly  after  an  injury,  and  if  the 
same  point  of  niaxiiniim  pain  is  intlicated  when  the  bone  is  fixed  above  and 
pressure  is  made  npon  the  sliaft  at  some  distance  below  the  seat  of  injury* 
But  the  sudden  onset  of  localised  pain  is  a  characteristic  featiire  of  seme 
forme  of  acute  intlammation  of  bone.  On  the  other  hand,  absence  of  pain 
in  a  čase  of  undoubted  fractnre  raises  a  suspicion  of  chronic  alcohoUsm 
(when  a  snrgeon  is  on  Ms  guard  for  the  appearance  of  delirium  tremens  or 
traumatic  delirium),  or  it  points  to  locoinotor  ataxy  or  other  disease  of  the 
central  nervous  Bystem,  The  losa  of  power  over  the  limb  is  often  a  well- 
marked  8ymptom  of  fracture,  but  it  is  absent  in  cases  of  impaeted  fracture^ 
or  when  only  oue  of  a  pair  of  bones  is  broken  in  the  ann  or  leg.  A  simple 
contusion,  however,  e8pecially  over  the  hip,  often  causes  great  loss  of  function 
thongh  the  impaii'ment  is  only  temporary, 

The  signs  of  fracture  are  much  more  important  than  the  sjauptoms. 
They  should  be  elicited  methodicaUy,  taking  čare  to  give  the  patient  the 
least  possible  pain.  The  exaniination  should  be  made  at  the  earliest  oppor- 
tunity  before  the  svveUing  has  obscured  the  landmarks,  and  the  least 
painful  part  of  the  examinatioii  should  be  undertaken  fii*st.  In  eveiy 
caee  the  injured  part  should  be  exposed  completely,  that  the  sui-geon 
may  examine  it  thoroughly,  and  it  should  be  compared  carefuyy  wit}i 
the  corresponding  part  npon  the  opposita  side.  The  examination  shoidd 
be  continued  nntd  the  aurgeon  has  decided  upon  the  diagnosis,  for  dia- 
gnosis  in  fractures  is  the  key  to  successful  treatment.  In  every  caae,  too, 
čare  must  be  taken  not  to  overlook  otlier  injuries  wheii  a  fracture  has  been 
detected,  eapeciaUy  in  cases  neai'  a  joint,  where  a  dislocation  may  com- 
plicate  the  fracture.  And  even  though  a  fracture  is  simple  when  it  is  first 
seen,  the  ends  of  the  bone  and  the  skin  should  be  exaniined  to  ascertain 
whether  it  is  likely  to  become  compound. 

Every  fracture  is  associated  with  some  deformity  of  the  broken  bone, 
although  the  defomiity  may  be  masked  by  tlie  thickiiess  of  the  overlying'^ 
tifisues,  as  in  the  hip»  or  by  the  support  obtained  from  neighbouring  bonea, 
as  in  the  ribs,  the  ulna,  the  radius,  and  the  fibula.     In  fissuied  fractures  the . 
deformity  is  so  sUght  that  it  may  pass  nunoticed. 

Most  fractures  are  associated  with  some  alteration  in  the  length  of  the^ 
injured  bones,  which  become  shortened,  but  the  altemtion  may  be  so  slight 
as  to  fall  within  the  limits  of  eiTor  or  of  natural  development.  Every 
fracture  of  a  long  bone,  therefore,  must  be  compared  carefully  with  the 
Hound  side  by  meana  of  a  tape  measure,  taking  čare  to  measure  from  siruilar 
bony  points  on  the  two  sides. 

Abnormal  mobility  in  the  shaft  of  a  bone  is  a  certain  sign  of  fracture, 
but  it  is  wanting  in  greenstick,  curved,  and  fissured  fractures  as  well  as  in 
the  great  group  of  impaeted  fractures. 

Crepitus,  or  the  eensation  produced  wlien  the  two  ends  of  a  recently 
broken  bone  nib  against  each  other,  is  diagnostic  of  a  fracture;  but  it 
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inay  be  mistaken  by  the  inexperienced  for  the  creaking  of  a  t^ndon 
moving  in  an  inflamed  sheath,  as  m  tenosjnovitis ;  for  Uie  rustliiig  of 
melon-seed  bodies  in  a  bursa  or  gangUon ;  for  the  slight  stickinees  wbich 
aecompanies  effdsion  into  joiiits ;  for  collectious  of  blood  containing  blood- 
dotfi;  and  for  the  crackling  of  emphjsema.  There  is  no  crepitiis  \vhen 
the  ends  of  the  bone  are  widely  separated,  as  in  fractured  pateUa,  when 
there  is  impaction,  oi  when  a  masa  of  tissue  intervenes  between  the  two 
fragmenta.  Althongh  crepitus,  felt  by  an  experienced  person,  is  a 
certain  sign  of  fractnr6|  it  is  alway8  undesii-able  to  obtain  it  by  mbbing 
the  ends  of  the  bone  together.  The  aggregate  of  the  other  signs  is 
usually  snfficient  to  det-ermine  the  natnre  of  the  injury,  and  the  production 
of  crepitns  is  very  painful  to  the  patient;  besides,  it  may  do  harm  to 
the  suiTounding  tissues  and  eveu  to  the  ends  of  the  bones  themstilves, 

An  extenfiive  ecchymo8is,  first  seen  some  days  after  the  uijurv,  and  the 
appearance  at  a  stili  later  date  of  the  lump  dne  to  calhis,  are  valuable  aida 
to  diagnosis  in  some  very  obscure  casea,  as  in  fractures  about  the  hip  and 
shoulder,  and  in  greenstick  fractures. 

Procbss  of  Repa re.— The  patliology  of  the  repair  of  fractures  is  dii^icult. 
because  the  detaik  have  not  yet  been  compl©tely  iiivestigated,  The  methoa 
differs  9omewhat  in  aseptic  and  in  septic  fractures.  Aseptic  or  siiuple  fractures  are 
repaired  by  caUus,  a  material  produced  by  the  fibrous  tissues  in  tlio  iiumediate 
neiphbournood  of  bone,  atid  therefore  derived  from  the  bone  itself,  f rom  periosteimif 
and  from  the  surrounding  connective  tissues.  The  injury  which  produc^  the 
feacture  teara  ali  the  soft  parts  so  that  the  blr»od  is  poured  out  in  considerable 
qiiantity  both  from  the  periosteum  and  from  the  vascular  meitulJa«  The  blood 
remains  fluid  for  Bix  or  eight  day8,  by  which  tinie  the  periosteum  near  the 
fracture  is  BWoUen^  and  its  fibres  are  diBSociated  by  oxudation  and  the  proliferation 
of  cells  in  its  doeper  lajers.  This  foiTii«  the  tirst  or  h[emorrhagic  period  in  the 
repair  of  a  fracture  ;  it  Ls  of  very  short  duration  in  snch  vascular  bcjnea  as  those 
of  the  face,  which  heal  almost  by  first  intention,  and  it  is  proportionately  pro- 
longed  vrhere  severe  iniury  has  given  rise  to  much  laceration»  or  wher0  dise^ise,  as 
in  8curvy  and  hsemophilia,  has  led  to  a  gre&t  elFtision  of  blood.  The  seoond, 
embryonic  or  cartilaginous,  stage  is  that  in  which  inflaiDinatory  tissue  is  produced 
in  abundance  on  every  side  by  the  periost-eum,  the  Haversian  eanals,  and  the 
medulla.  In  adults  tlie  intlammatory  cells  are  abundant  and  the  cartilage  cellg 
are  few,  but  in  animals  and  lo  cliildren  the  cartilage  cells  niay  be  very  numerous. 
The  blood  is  absorb*.Ml  and  the  embryonic  tissue  or  blastema  lx;comes  converted 
into  tibroua  tiesuo,  the  organised  callus,  The  portion  of  callus  lying  farthest 
away  from  the  bone  becomes  organised  more  rapidlv  tban  that  which  bes  lx>twoen 
ibe  Dtoken  ends  and  within  tne  roediillary  canaL  New  l^onv  tissue  is  then 
fonned  beneath  the  periosteum  and  wit!iin  the  medullary  canaf  by  the  ordinary 
procesa  of  intra-cartilaginous  or  intra-niembranous  ossitication,  and  this  constitutes 
tke  third  stage  in  the  repair — that  of  provisional  aillus — whose  formation  and 
consolidation  lastg  on  an  average  from  fitteen  to  forty  days. 

The  provisional  callus  is  at  first  poro u s,  but  the  tinal  process  of  repair  is  one  of 
modelling,  which  lasts  for  months  or  years.  The  modelling  process  is  a  combina- 
tion  of  a  rarefving  osteitis  at  the  i)enphery»  combined  with  sclert^sing  osteitis  at 
its  centre,  and  it  continues  nntil  the  callus  is  convertod  int*>  normal  bone,  nnd 
until  aH  sbarp  edges,  spicules,  and  fragments  of  the  original  bone  have  Imvn 
rounded  off.  It  m  ust  not  be  thought,  however,  that  these  sta^es  exiflt  inde- 
peiideQtly  of  each  other  or  have  well-defined  liraits,  They  are  ali  processes  in  the 
gillioral  tr&in  of  repair,  and  so  pasa  insensiblv  into  each  other. 

Repair  in  a  9epik  or  compovnd  fracture  takes  plače  in  a  manner  similar  to  tliat 
just  descnbed,  but  the  procesa  is  nusked,  hanipered^  and  moditie«!  hy  the  suppura- 
iion.  The  callus  is  less  uniformly  deposited,  granulattons  are  formed  in  abundanoei 
ftod  the  bony  fragpienis  are  joined  iiltinjately  by  the  union  of  granulations,  which 
anastomose  one  with  another,  and  rapidlv  become  converted  into  bone, 

Many  pitfalls  surround  the  repair  of  ^Ectures^  The  process  roay  be  completed 
■o  quickly  that  the  bone  is  firmlv  united  in  a  bad  position  before  the  Burgeon  ha« 
net  itf  or  even  has  realised  that  ne  is  dea.lin^  with  a  fracture.  This  is  most  iike!y 
to  Impnen  in  a  broken  noše  or  in  a  greenstick  fracture.  llepair  may  b*^  uudu)y 
dalajed  on  the  other  hand,  or  it  may  never  take  plače  at  ali,  as  is  most  f rcquent 
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in  the  liumeruSj  in  the  tibia,  and  in  tiie  fetimr.  Tvhere  it  is  ditHcult  to  keep  the  two 
fragnients  motionless.  In  other  cases  so  muco  callus  maj  be  produced  as  to  lead 
to  aerious  difficulties  by  the  pressure  whicli  it  exercises  iipon  tne  nervea  or  blood- 
vessels  in  the  neighbourho<xL 

The  Prognosis  of  a  piimary  fracture  involves  two  separate  considera- 
tions,  the  danger  to  life  and  the  danger  to  the  lirab.     The  danger  to  life 
depende  in  part  upon  the  general  condition  of  the  patient,  his  age,  and  his 
freedom  from  renal  and  broncliial  troubles ;  and  in  part  upon  the  character 
of  the  iedividual  fracture,  which  maj  lead  to  injuij  of  the  brain,  lungs,  or 
pelvio  viscera.     The  prognosis  in  regard  to  the  ut^ity  of  the  limb  after  a  i 
fractuTe  must  ELlways  be  gnarded,  even  in  the  most  eimple  forma  of  injmy, 
because,  although  the  reault  dependa  to  a  great  extent  upon  the  vigilance 
of  the  surgeon  and  his  attention  to  detail,  there  is  an  element  of  uiicertainty 
which  renders  it  moat  unwis0  to  be  too  sanguine  either  as  to  the  duration 
of  treatment  or  the  usefulne-ss  of  the  limb.     Extenaive  series  of  examina' 
tions  of  fracture  by  means  of  the  Eontgen  rays  have  8hown  that  perfect 
uuion  is  rare,  and  that  oblique  fractures  generallj  have  some  overlapping 
of  the  broken  ends,  whilst  in  deep-seatad  bones  there  is  often  much  bony 
deformitj  which  it  is  impossible  to  recognise  by  the  ordinarj  diagnoatio  | 
methods.    The  prognosis  becomes  more  grave,  therefore,  when  the  bone  is  ^ 
much  comminuted,  when  the  line  of  fracture  ia  very  oblique,  when  it  is  close  ' 
to  a  joint,  and  when  the  large  vessels  and  nerves  of  the  limb  are  icjured* 

It  will  be  the  duty  of  the  surgeon  in  some  cases  to  recommend  ampiita- 
tion  of  the  limb  or  exciaion  of  a  joint  in  some  cases  of  fracture.     The 
operation   is   either    primary  or  secondary.      A   piimary   amputation   is 
required  when  the  limb  is  hopelessly  shattered,  as  in  railway  smashes,  and 
in  the  exten8ive  comminuted  fractures  caused  by  expIosionB,  or  the  passage 
over  a  limb  of  such  heavy  and  slowly-moving  objects  as  drajs  and  tram-cars, 
The  duty  of  the  sui^geon  is  quite  plain  in  these  accidenta,  but  there  exi8t  a  \ 
great  group  of  doubtful  cases  which  often  exercise  the  highest  art  of  the 
surgeon  to  decide  whether  he  should  amputate  at  once  or  should  waiL     Oa 
the  one  hand  he  may  sacrifice  a  limb  unnecessarilj,  on  the  other  he  may 
cause  the  death  of  his  patient  by  delay.     Young  and  healthy  adults  may 
recover  after  exce8sive  laceration  of  the  soft  parts  with  extensive  comminu- 
tion  and  denudation  of  the  bone,  after  implication  of  a  large  joint,  after  the 
main  veseel  bas  been  ligatui^ed,  and  the  main  nerve  sutured.     In  children 
and  bojs  I  have  a  gi-eat  distruet  of  compound  separationa  of  the  epiphy8es, 
especially  when  they  occur  at  the  shoulder  and  knee,  for  osteomjelitis  ] 
i'eadily  occurs,  and  the  patient  dies  even  when  anaputation  has  been  per*| 
formed.     Old  people,  I  think,  should  undergo  amputation  in  doubtful  cases,! 
whilst  ehildren  and  adults  should  receive  the  benefit  of  the  doubt.    Second- 
ary  amputations  are  often  more  hazardous  than  primary  operations,  because 
the  condition  of  the  patient  is  less  satisfactory,     A  secondary  amputation 
is  required  in  gangrene,  where  there  is  septic  absorption  aasociated  with , 
osteomyelitia  or  exteiifiive  suppuration,  and  as  a  last  resource  in  caaea; 
of  non-union  or  imion  in  such  a  bad  position  as  to  render  the  limb  useless, 

Treatm£NT.^ — Success  in  the  treatment  of  a  fracture  depends  upon  the 
maintenance  of  the  broken  ©nds  of  the  bone  in  the  best  apposition  po8sibla| 
untU  they  are  somidly  healed,  taking  čare  tbat  the  surrounding  tisaues  are^ 
neither  crippled  by  disuse  nor  are  involved  unduly  in  the  accompanying 
inflammatory  changes.  The  objects  to  be  attained  by  treatment  in  every 
fractuj*e  of  a  long  bone  are  firm,  bony  union,  good  position,  and  a  useful 
limb*  The  treatment  of  fractures  resolves  itself*  therefore,  in  to  reduction 
with  8ubsequent  tixation. 
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liedticium  is  the  manipulation  emplpfed  to  bring  the  broken  ends  of 
the  bone  into  their  natural  reUtion  to  each  otber.  It  may  be  necessarj, 
nsefiil,  or  harmfol ;  easj,  difficult^  or  impoBsible.  Beduction  without  any 
delajr  iB  necesssaj  in  a  depressed  or  punetnred  fracture  in  the  skuU,  sinoe 
oetebiml  ejmptoms  maj  be  produeed ;  in  a  broken  nese,  because  the  nasal 
bcmes  onite  so  rapidlj  that  the  deformitjr  very  eoon  beeomes  permanent ; 
and  wben  the  sharpness  of  the  fragmenta  thieatens  to  convert  a  simple 
into  a  compound  fraetnra  Beduction  ia  useful  in  nearlj  everj  simple 
fracture  of  a  long  bone.  but  it  may  be  positivelj  harmful  in  some  caaes  of 
impacted  fracture,  as  in  thoee  connected  with  intra-capsular  fracture^  of  tbe 
hip  and  shoulder,  or  in  a  fractnre  of  the  outer  table  of  the  sknlL  Itaduction 
ifi  easjr  in  most  fractnies,  but  Lmpaction,  muH^uIar  spasm,  or  the  interposition 
of  the  soft  tissues,  maj  render  it  difficult  or  even  impossible  to  bring  the 
two  ends  of  tbe  broken  bone  into  good  apposition ;  although  earlj  redue* 
tion  is  desirable  in  most  fractures.  No  attempt  should  be  made,  therefore, 
to  reduce  a  fracture  until  the  surgeon  is  ready  to  **  put  it  up  "  permanently, 
and  until  everything  is  ready  the  injured  part  should  be  kept  at  rest  by  a 
temporary  splint^.  A  bandage  and  sling  may  be  suffident  for  the  arm^  but 
in  tbe  ease  of  the  leg  the  limb  must  be  support^  by  improvised  spUnts,  by 
securing  it  to  a  pillow  with  a  bandage  placed  above  and  below  the  seat  of 
fracture,  by  sand-bags,  or  by  the  help  of  an  aasistant  to  reatrain  the  awkward 
and  involuntary  movements  which  may  so  easily  convert  a  simple  into  a 
compound  fracture,  or  may  even  drive  a  sharp  fragment  of  bone  through  a 
large  artery  or  vein- 

Such  čare  is  especially  needful  when  the  patient  bas  to  be  moved  from 
the  plače  of  accident  to  his  house  or  to  the  hospital,  since  helpera  are  more 
often  willing  than  handy. 

Keduction  is  eOected  by  eztension  and  counter-extension,  the  foroe 
being  applied  whenever  it  is  posaible  by  assistants,  that  the  sui^oon  may 
bave  his  hands  free  to  manipulate  the  injured  part  and  to  apply  the  splint 
as  soon  as  he  haa  satisfied  himself  that  the  position  of  the  broken  ends 
is  8uffidently  8atisfactory.  There  are  many  cases  in  whlch  mere  force  will 
avaH  nothing,  and  the  surgeon  must  resort  to  a  variety  of  manoESUvree 
before  he  can  i-educe  the  fracture,  and  allusion  vrill  be  made  to  this  in  dealing 
with  the  fractures  of  individual  bones.  Anaestbeaia  is  often  a  valuable  aid 
wben  reducLion  is  difticult,  but  the  surgeon  who  bas  to  treat  such  a  čase  in 
private  must  bear  in  mind  that  the  patienfs  struggles  whil8t  he  is  becoming 
tmconscious,  or  unskilled  efiforts  to  restrain  them,  may  lead  to  serious 
injury  at  the  seat  of  fracture. 

The  broken  limb  must  be  fixed  8ecurely  as  soon  as  it  has  bcen  *'  aet^"* 
for  it  is  characteristic  of  fractures  that  the  deformity  is  reproduced  aa 
readily  as  it  is  reduceA  It  is  usually  impossible  to  obtain  perfect 
apposition,  for  the  deformity  is  produeed  by  the  whole  of  the  soft  parts 
surrounding  the  bone,  and  not  by  the  action  of  the  museles  alune  as  wa8 
fonnerly  thought ;  stili  the  deformity  can  often  be  diminished  by  a 
surgeon. 

Fixatwn  is  of  the  greatest  service  in  casea  of  fracture.  It  lulla  the 
pain,  allays  or  preventa  inflammation,  and  favours  repair  with  the 
teaat  possible  amount  of  eallus.  But  the  method  of  fixation  has  been 
carried  to  exce8s,  for  it  has  been  used  to  the  exclufiion  of  ali  other  raethods 
of  treatment.  It  has,  too,  the  disadvantage  of  causing  atrophy  of  the 
bonea,  muacles,  skin,  and  connective  tissue,  vrhilst  the  joints  and  tendona 
may  become  harapered  from  prolonged  disuse.  It  is  not  surprising,  there- 
fore,  that  a  very  justiiiable  reaction  against  the  employment  of  Jlxation 
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has  taken  plače  during  the  last  few  years*  The  reaction  hae  been  carried 
to  an  extreme  by  some  sui'geonSi  but  there  can  be  no  doubt  that  the  early 
release  of  a  limb  from  splints,  passive  movements,  skUfuUj  applied 
shampooing,  and  the  wirmg  of  certain  fractm-es,  ha«  been  attended  with 
inuch  better  results  tlian  the  older  pmctice  of  eomplete  fijcation  carried  out 
rigoroiisIy  for  many  weeks.  Every  čase  must  be  treated  on  ita  merits,  and 
not  on  a  principle  of  routine.  Suecess  depends  very  largely  upon  the 
vigilance  of  the  snrgeon,  and  upon  the  attention  whi€h  he  gives  to  details 
apparently  tiivial  and  minute. 

Splints  and  plaster  of  Pariš  bandages  or  čase«  fonn  at  present  the 
most  usual  and  easiest  methods  of  securing  physiological  rest  for  a  fracture. 

The  variety  of  splints  is  infinite,  and  it  passes  the  ingeniiity  of  man  to 
numlier  them.  It  may  be  taken  for  granted  that  the  simpler  the  spUnt  the 
more  useful  it  will  be,  and  that  a  siirgeon  with  the  help  of  a  carpenter  and 
a  blaeksmith  should  be  able  to  manufactui^  aH  that  he  is  Iikely  to  want  in 
his  ever)^day  practice.  Wooden,  plaater  of  Pariš,  and  poro-plastic  splints 
are  better  than  metal,  for  they  do  not  interfere  with  the  passage  of  the 
Eontgen  rays ;  and  whenever  it  is  possible  a  skiagraph  of  the  linib  should 
be  taken  after  the  bones  have  been  didy  set  and  secured  in  a  splint, , 
Wooden  splints  are  made  of  white  pine,  the  width  selected  being  alwayB  a  ' 
little  greater  than  that  of  the  limb,  so  that  injnrious  pressnre  may  be 
avoided.  The  splint  must  be  well  and  finnly  padded  with  tow,  the  fibres 
being  drawn  roughly  parallel  to  each  other  and  sewn  into  a  cover  of  old 
linen,  The  skin  must  be  well  washed  with  aoap  and  water,  gently  dried 
and  dusted  over  with  oxide  of  zine  or  starch  powder,  and  ali  bony 
prominences  shoidd  be  protected  by  padding  round  them,  not  over  them, 
with  absorbcnt  wool  In  no  čase  must  sfcLn  be  aUowed  to  touch  skin  if  the 
two  snrfaces  are  to  be  kept  at  rest,  and  a  little  wadding  or  a  layer  of  lint 
must  be  plaeed  between  them,  A  band^e  must  never  be  put  round  the 
limb  beneath  a  aplint,  and  as  a  rnle  no  bandage  shoidd  be  applied  over  the 
seat  of  fracture.  The  splint  is  attached  to  the  limb  by  strips  of  plaster,  which 
must  encircle  the  limb  8pirally  and  never  circularly.  It  is  a  cardinal  rule 
that  if  a  splint  is  uncomfortable  it  must  be  adjusted  and  readjusted  until 
the  patient  no  longer  complains,  though  at  first  it  is  alway8  irksome.  The 
limb  must  be  carefully  watched  after  the  application  of  a  splint  to  see 
whether  it  swells.  (Edema  is  a  sign  that  there  is  some  interference  with 
the  circnlation,  and  a  defect  in  the  application  of  a  splint  is  the  most 
comnion  cause  of  8welling  after  a  fracture, 

Massage  combined  with  fixation  appears  to  give  better  results  in  many 
cases  of  fractnre  than  the  use  of  splints  alone.  Some  surgeons  trust  to 
maeeage  and  rest,  discarding  the  use  of  splints,  but  this  I  beheve  to  be 
dangerous,  and  I  havo  obtained  most  8atisfactory  cures  by  following  the 
method  adopted  by  Mr.  W.  H.  Bennett,  who  thus  describes  the  technique 
{The  Lajicet,  voh  i.  1898,  p,  359):  "The  treatment  is  very  simple,  and  is 
easily  aequired  by  any  person  of  ordinary  intelligence  possessing^ 
a  light  hand  and  a  fair  sense  of  touch,  gentleness  being  the  keynote 
to  snccessful  raanipulations.  The  method  comprises  three  stages: 
(L)  Gentle  nibbing  in  an  upward  direction  over  the  fractnre  with  a  view 
to  soothing  the  patient,  the  rehef  of  muacular  spasm,  and  the  rapid  absorp- 
tion  of  extravasated  blood,  etc, ;  (ii,)  Passive  movements  of  the  joints  above 
and  below  the  fracture  (thus  effecting  '  intemal  massage  *),  by  which  ali 
matting  of  the  soft  parts  at  the  seat  of  fracture  and  about  the  joints  ia 
prevented;  (iil)  The  development  of  wa3ted  mnseles  by  the  ordinary 
massage  processes.    The  details  will  be  best  understood  by  describing  an 
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ordinarj  8traighfcforward  čase  of  fracture  of  both  bonea  of  the  leg  three  or 
four  mches  above  the  ankle,  in  which  there  is  iittle  or  no  difliciiltj  in 
keeping  the  bones  in  fair  position.  Eeduction  of  aiij  displacement  of  the 
fragmeots  having  been  accoraplisbed,  the  limh  is  placed  upon  a  back  splint 
reaching  above  the  knee,  with  a  fcM^tpiece  to  w!iich  the  foot  is  fixed  by  a 
bandage  in  the  ordinaij  waj,  čare  being  taken  to  include  no  more  of  the 
leg  above  the  ankle  than  is  absolute  necessary ;  a  second  baodage  or  piece 
of  wadding  fixes  the  limb  to  the  spUnt  just  l>elow  or  at  the  knee.  As 
mnch  as  possible  of  the  area  of  the  fracture  should  be  left  exposed. 
Kubbing  by  a  gentle,  smoothing  niovement  npward8  from  the  ankle  is  now 
made  by  the  flat  of  the  hand,  grasping  as  much  of  the  circiunference  of  the 
limb  as  is  possible.  However  tender  the  parts  may  seem  at  first,  no  pain 
will  be  cansed,  bnt  on  the  contrary  a  soothing  ettect  is  rapidly  prodnced. 
Ten  minutes  of  this  rubbing  is  sufficient  at  the  first  application.  If  at  the 
end  of  this  tirne  the  patient  is  fairly  comfortable,  the  toes  are  taken 
altogether  between  the  operatorja  thurab  and  fingers,  and  very  gently 
extended  upon  the  metatarsal  bones  two  or  three  times.  At  the  end  of  the 
*  sitting '  side  splints  or  saudbags  are  used  in  addition  to  the  back  splint 
for  the  better  8teadying  of  the  fracture,  Thia  proceeding  is  repeated  daily, 
or  oftener  if  practicable,  for  a  period  of  four  to  seven  days,  the  tirne  occupied 
by  each  massage  being  gradually  increased  to  twenty  minutes  or  more — the 
side  splints  being  removed  before  the  commencement  of  each  rubbing  and 
aft6rwards  replaced.  At  the  end  of  this  time,  if  the  fracture  is  in  good 
oondition  and  the  fragments  Bhow  no  sign  of  altering  theii'  position,  the 
bandages  are  removed  from  the  foot  and  ankle,  leaving  the  limb  e^posed 
and  lying  upon  the  splint.  The  sniooth  rubbing  already  described  is  now 
applied  over  the  foot,  ankle,  and  leg  for  about  ten  minutes,  and  then, 
without  removing  the  leg  from  the  splint,  the  operator  gently  llexes  the 
ankle  two  or  three  times  or  more  on  the  leg  with  one  hand  whilst  he 
steadies  the  fiucture  mth  the  other,  the  band^es  being  aftenvards  i-eplaeed 
aa  before.  This  is  repeated  daily  for  three  or  four  dayB,  after  which  the 
limb  at  each  sitting  is  gently  lifted  ofif  the  splint  on  to  a  flat  pillow ;  the 
rubbing  is  now  more  thoroughly  done,  and  the  passive  movements  of  the 
ankle  more  free!y  carried  out,  the  fracture  being  stili,  of  course,  supported 
with  one  hand  of  the  operator ;  at  the  end  of  each  sitting  passive  move- 
xnent  of  the  knee  is  now  added.  The  passive  movement  of  the  ankle  must 
be  commenced  very  gently»  as  some  slight  pain  may  be  caused  by  *  the 
intemal  masaage '  resulting  from  the  working  of  the  tendons  and  muscles 
in  immediate  relation  with  the  fracture  itself.  At  the  end  of  another  week 
the  union  is  generally  snfficientlj  firm  to  allow  of  aH  the  manipulations  of 
ordinary  massage,  and  the  patient  nmy  be  encouraged  to  move  the  ankle 
Bpontaneou8ly  as  freely  as  possible,  the  fracture  being  fixed  with  some  form 
of  obort  splint  The  complete  massage  should  be  continued  until  the  union 
has  finnly  consolidated  ;  the  period  n0ce88arily  varies  in  diBerent  cases,  but 
in  a  eimple,  uneomplicated  čase  of  fracture  of  both  bones  of  the  leg  a  month 
ta  the  approximate  tinie.  For  the  fiiist  fortnight  the  patient  is  better 
oonfined  to  bed ;  after  that  he  may  lie  on  the  sofa,  and  generaUy  be  aUowed 
to  get  about  on  crutches,  in  which  čase  a  moulded  poro-plastic  or  leather 
flplint,  made  so  that  it  is  easUy  removable  for  the  massage  sittings,  may  be 
mDiable*"  In  the  early  part  of  the  treatment  of  fracture  by  massage  it 
ii  eaBential  to  success  that  the  broken  ends  of  the  bone  should  be  kept 
abooliitely  at  reet,  and  unleea  the  surgeon  sbampoos  the  part  himself,  or 
entrusts  it  to  on  erperienced  pers^jn  in  whom  he  has  implicit  conhdence,  it 
is  better  not  to  adopt  the  method  at  ali,  but  to  leave  the  massage  until  the 
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enda  have  united.  Mass^^e  is  not  necessarilj  coiitra-indicated  in  compoimd 
fractures.  Especial  care  must  be  taken  in  auch  casea  to  prevent  the 
iniectiou  of  the  wound.  Shampooing  is  unsuitable  when  tlie  skiii  is  exten- 
aively  injured,  wlien  there  lias  been  so  great  an  etfasion  of  blood  just 
beneath  it  as  to  fonn  a  large  hiematoma,  and  \vhere  froui  the  seat  of  the 
injuiy  it  is  difficult  to  keep  the  fragments  in  apposition,  as  in  fTactiires  in 
the  opper  third  of  the  humerus  and  the  lower  third  of  the  femur* 

Ambulatory. — The  judicioiia  application  of  various  forms  of  splint, 
plaster  čase,  or  plaster  bandage,  is  often  of  service  iii  allowing  a  patient  I 
wifch  a  broken  leg  to  go  about  his  busiiiess  before  the  fracture  is  firnily 
imited,  and  this  ia  particularly  ugeful  in  a  fractiired  fibula,  or  when  a 
portion  of  the  internal  malleohm  of  the  tibia  haa  been  tom  off.  Such 
ambidatorj  treatBient.  of  a  fracture  reqiiires  that  the  patient  should  be 
kept  strictly  nnder  observation,  as  the  depeudent  position  of  the  limb  or  the 
impnideace  of  the  patient  may  ea8ily  cause  a  disaster.  The  foot  and  leg  must 
be  fieparated  from  the  plaster  of  Pariš  čase  by  a  paddiug  of  cotton  wool  at 
least  an  inch  fchick,  and  this  padding  must  be  further  iucreaaed  at  the  heel,  I 
so  that  in  walking  the  patient  puta  his  hecl  to  the  ground  before  the  toea 
on  the  injured  side. 

rTm^i^,— Even  simple  factures  are  now  often  treated  by  cutting  down 
upon  the  enda  of  the  bone,  wiring,  pegging,  or  screwing  them  together,  and 
afterwarda  closing  the  waund.     This  treatment  is  most  freqneiitly  used  in 
transverse  fractures  of  the  patella,  vvhere  a  tedious  and  incomplete  con- 
valescence   extendiug   over   many   nionths   is   tbus   replaced   by  a  rapid 
recovery  within  a  few  weeks.     Every  patient  with  a  broken  knee-cap  must 
not  be  treated  in  this  manner,  nor  every  fracture,     A  healthj  person  in 
the  prime  of  life  with  a  fracture  across  the  niiddle  of  the  patella  gives  the 
best  results,  but  even  theu  the  surgeon  must  be  certain  of  hie  own  ability 
to  carry  his  rnethods  to  an  aseptic  issue,  for  an  operation  which  fails  often . 
costs  the  patient  hia  limb  and  may  6eriou8ly  endanger  his  life.     But  the  ' 
operation  of  wiring  is  by  no  means  confined  to  fractures  of  the  patella.     It 
is  often  aerviceable  in  very  oblicpie  unnnited  and  badly-united  fractiues, 
though  so  far  as  my  experience  goes  it  is  most  nnsatisfactory  in  the  treat-  | 
ment  of  unnnited  fractm-es  occurring  in  children.     Sioiple  or  aseptic  frac- 
tures may  be  wired  when  injuries  to  the  nervea  or  blood -vesaels  retpiire  an 
incision  at  the  aeat  of  injury,  whil8t  many  cases  of  compound  fracturea| 
likely  to  becorae  septic  can  be  wired  at  the  tirne  the  wound  is  enlarged  to ' 
disinfect  the  injured  parts. 

SEQUELiE. — The  consequences  or  9equelie  of  fractures  are  many.  Stifffi^šB 
is  the  commonest,  due  either  to  the  existeiice  of  adhesions  between  the 
mnscular  and  tendinous  sheaths  and  the  injured  hone,  to  degeneration 
and  contraction  of  the  muscles,  or  to  the  formation  of  adhesions  in  a  joint 
which  is  not  perfectly  healthy,  or  which  has  been  injured  at  the  time  of  the 
fracture.  Massage  or  the  hot  air  treatment  is  often  of  the  greatest  service 
in  these  cases.  If  the  hot  air  treatment  be  adopted  the  liiubshould  be  well 
covered  with  flanneb  and  the  raoisture  should  be  reduced  to  a  minimum  by 
occasionally  ventilating  the  apparatus.  Each  sitting,  after  the  first,  should 
last  an  hour,  with  the  temperature  beginning  at  300^  F.  and  rising  rapidly  to 
380''-400°  F.  The  impairment  of  inovement  niay  be  caused  by  tlie  over- 
lapping  of  the  unitcd ends of  the  broken  bone, by  venous  troubles associatedi 
with  injuij  to  the  veins,  or  to  thrombosis  starting  in  the  medullary  veins, 
These,  however,  are  comparatively  trivial  consequenees  of  fracture,  and 
appropriate  treatment  will  usually  cure  them  in  a  longer  or  shorter 
time. 
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Ddatjftd  union^  fibrous  iinion,  and  non-imion  are  more  serious,  bul  fortu- 
nately  much  less  common  8eqtielfe,  An  imunited  &acture  is  sometimes  the 
lestilt  of  8uch  constitutional  canses  as  seiin^  and  chronic  nephritis,  whiGh 
weaken  the  patient,  but  it  is  much  more  oft^n  the  result  of  causes  acting 
locaUy.  Any  mechanical  impediment  to  the  apposition  of  the  ends  of  the 
bone  may  lead  to  non-union,  and  of  these  the  intenrention  of  a  piece  of  tom 
mu8cle»  part  of  the  aponeurosis,  or  the  syno\nal  membrane  of  a  joint«  are 
the  mo6t  common.  But  waiit  of  rest  is  the  most  frequent  cause  of  an 
United  fracture,  for  delajeil  union  or  non-uniou  is  least  often  seen  in  the 
praetice  of  those  who  are  most  careful  to  keep  the  ends  of  the  bone  quiet 
and  in  apposition.  Slight  rotatorj'  movements  of  the  ends  of  the  bone 
upon  each  other  do  not  seem  to  influenee  the  process  of  repair,  but  hinge 
movements  may  entirelv  prevent  it.  For  this  reason  čare  must  be  ejceroised 
in  treating  ehildren's  fmctures  by  plaster  of  Pariš  bandages,  espeoiaUj  in 
cases  of  broken  leg.  Their  limbs  soon  shrink  fixim  disuse,  and  a  plaster 
čase  which  fitted  admirablj  at  first  may  become  too  large  in  the  course  of  a 
week,  free  movement  being  thus  aOowed  between  the  ends  of  the  bone, 
The  result  is  moet  disastrous,  the  l>ones  atrophy»  ali  attempts  to  cause  union 
fail,  and  the  limb  becomes  so  useless  as  to  rt*4iiire  ainputation.  The  pro- 
gnoBis  in  adults  is  better,  for  delayed  union  may  often  be  remedied  by 
putting  up  the  fracture  more  securely  and  for  a  longer  period,  whil8t  non- 
unton  may  be  treated  suooesafullj  by  wiring  or  othervvise  keeping  the  two 
ends  of  the  bone  in  aecurate  apposition. 

CoMPLiCATiONS. — The  complications  of  fracture  are  very  numereus, 
and  it  is  oiily  possible  here  to  aUude  to  some  of  the  most  common  and 
important  Amongst  the  general  complications  are  shock,  ezhaustion, 
collapse  from  hiemorrhfi^e*  deliriimi,  cedema  of  the  lungs,  and  bed-sores. 
Amongst  the  local  complications  of  fracture  are  the  various  conditions 
which  tend  to  convert  a  simple  into  a  compound  fractiii^e,  and  foremost 
amongst  these  are  sharp  ends  and  excessive  bruising  of  the  skin,  with 
so  much  e^travasation  of  blood  into  the  subcutaneous  tissues  as  leads 
to  sloughing*  A  large  extravasation  of  Uood  may  therefore  be  laid  open 
\vith  advant^e,  the  blooil  l^eing  washed  out  and  the  skiu  afterwards 
brought  tifgether  with  internipted  sutures.  Other  local  complications 
which  rtMjuire  the  attention  of  the  surgeon  are  coexisting  dislocations  and 
injuries  to  nervee,  arteries,  and  veins  at  the  seat  of  fracture,  Osteo- 
niyelitis,  necrosis,  pyiemia,  and  infective  or  spreading  gangrene  are  more 
ipecially  complications  of  compoimd  fractures.  Gangrene  may  occur 
from  a  variety  cf  cauees,  constitutional  as  well  as  local  It  may  be 
infective  from  the  presence  of  a  micro-organism,  iu  wlnch  čase  it  is 
ti8i]ally  fatal,  or  it  raay  be  associated  \rith  diabetes  or  other  disease  leading 
to  general  debility.  On  the  other  liand,  mortification  after  a  fracture  may 
l»e  purely  mechanical  in  its  origiii.  It  is  then  associated  with  severe 
bruising,  with  acute  inflammation  in  badly-nouri8hed  tissues,  or  to  pressure 
of  handages  unduly  CKercised.  Čare  must  be  taken,  however,  in  these  eases 
to  eliminate  other  causes  before  the  surgeon  commits  himself  to  au  opinion 
that  the  gangrene  Ims  l>cen  produced  l>y  the  preasure  of  splinte  or  bandagea 
applied  by  another  i>erson.  I  well  rememljcr  the  čase  of  a  man  who  had 
broken  h  is  nlna,  in  which  the  house  surgeon  was  blamed  for  allovvbig  such 
catastruphe  to  occur.  Subsequent  dissection  showed  that  the  radial 
arUirv  had  lH>en  tied  years  l^efore  on  account  af  a  punctuitul  wtiuml,  and 
th.il  the  ulnur  fiad  l)een  pressed  upon  by  tlie  broken  end  of  the  Ikhic  until 
the  ljloo(Usupply  liad  become  insutheient  for  the  needa  of  the  part. 

Some  dotting  of  tke  blood  in  tlie  tom  veins  and  medullary  sinuses  takes 
voi.iv  2 
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plače  after  every  fracture,  and  if  the  thrombosis  is  eKtensive  it  is  an 
important  factor  in  the  oedema  which  is  so  troublesome  a  eomplication  of 
many  fractures.     Portions  of  tlie  clot  may  be  earried  away  and  may  lodgOj 
as  emboli  in  the  smaller  branches  of  the  piilmonaij  and  cerebral  vessela.  ■ 
These  emboh  have  been  observed  at  various  times  after  the  fracture,  but 
they  are  most  common  between  the  twenty-se€ond  and  thirtj-seventh  day 
after  the  injury.     When  the  medulla  of  the  bone  lias  been  extenBively 
criiebed,  or  \viien  it  bas  been  softened  by  intlammation,  portions  of  hquefied 
fat  may  be  canied  to  the  lungs,  brain,  and  spinal  cord,  \vhere  they  block  the 
capillaries  and  form  "  fat  emboli."     These  fat  emboli  are  not  to  l>e  mis- 
taken  for  the  post-niortein  clots  containiiig  fat  globules  which  are  some- 
times  seen  in  the  bodies  of  persons  who  have  had  diabetes.     The  trne  fafej 
emboli  are  generally  found  where  thera  has  been  mnch  cnishing  of  the 
bone  asaociated  with  lai^e  openings  in  the  vems,  and  so  witb  extensive 
extravasations  of  blood.     They  are  prodoced   earher   than    the   ordinarj- 
eijibolus  from  thrombosis,  so  that  the  symptoms  are  generally  observed' 
within  a  few  days  of  tlie  fracture.     Their  presence  is  marked  by  transient 
attacks  of  dyspnoea,  irregular  action  of  the  heart,  shght  h4^moptysis,  and 
Cheyne-Stokes  breathing.     CoUapse  with  marked  pallor  of  the  skin  and 
miicous  membrane  soon  ensuea,  with  spasms  of  various  kinds,  or  bilateral 
paraly8es  and  a  diruinution  of  reilex  irritabiUty.     The  chest  is  f ree  from  i 
diihiess  or  riles.     The  temperature  variee  so  much  in  the  diflerent  cases 
recorded  that  it  is  useless  as  a  guide.    No  8econdary  abscesses  are  formed, 
but  fat  has  been  detected  occasionally  in  the  m'ine.     Packard  thinks  that 
sucb  a  condition  should  be  treated  by  the  intravenoiis  injection  of  ether  ^ 
and  by  the  adniinistratiou  of  diffusible  stiranlants. 

Muscular  spasms  occuiring  in  the  injured  Hrab  are  often  a  very  painful 
eomplication  of  fractm-e.  They  appe^ir  about  the  8ixth  or  se^^enth  day  after 
the  injury,  and  are  especially  troublesome  at  night.  They  are  most  often 
cavised  by  some  slight  error  in  setting  or  fixing  the  broken  bones,  and  they 
can  often  be  cured  by  taking  the  injured  limb  off*  the  splint  and  carefullj 
readjusting  it.  If  they  persist  in  spite  of  local  treatment  a  suspioion  of 
chronic  alcoholism,  or  of  an  mis  table  nervous  Bystem,  may  cross  the  mind  of 
the  Burgeon,  In  very  exceptional  cases  muscular  spasms  herald  the  coming 
of  tetanus. 

CoNSTiTUTiONAL  SvMPTOMS. — First  in  importancje  amongst  the  consti- 
tutional  consequence8  of  fracturea  is  that  condition,  often  associated  witli 
old  age,  in  which  confinement  to  bed  leads  to  the  group  of  8ymptoms 
known  as  "hypostatic  congestion/'  Inability  to  sleep,  a  little  congh 
slight  wandering  of  the  mind,  asaociated  wit!i  a  progressive  rise  of  tempem- 
ture,  show  that  the  patient's  heart  is  too  weak  to  perform  its  f unctions,  that 
the  tone  of  the  vaso-motor  sy3tem  is  impaired,  and  that  the  lungs,  having 
lost  much  of  their  ekstieity,  are  little  more  than  fibrous  bags.  Confine- 
ment to  bed  in  such  cases  leads  to  cedema  of  the  hmgs  and  a  pneTmaonic 
condition  which  soon  ends  in  death.  The  patient  must  therefore  be 
propped  up  in  bed,  or  placed  iipon  a  couch,  to  secure  the  most  favourable 
condition  for  his  pulmonaij  circtdation,  but  tlie  surgeon  need  not  abandon 
liope  of  obtaining  good  bony  nnion,  for  he  will  make  use  of  some  of  the-^ 
many  fonns  of  plaster  of  Pariš  applianee, 

Delirium  is  not  an  nnconimon  accompanunent  of  fractnre.  Traumatic 
delirium  eoniing  on  within  a  few  days  of  the  injury  is  seen  both  in  children 
and  in  old  people.  It  is  sometimes  met  with  in  oveii>vrought  people  who 
have  traded  too  mucli  upon  their  reserve  of  nei-ve  foree.  The  dehrium  is 
of  a  low,  muttering  variety  without  any  rise  of  temperature,  and  it  has  but 
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Uttle  to  distinguish  it,  except  tlie  cause,  frotii  deliritmi  tremens.  The 
prognosis  is  bad  in  old  people,  good  in  cliildren  and  tbe  midcile  aged,  if  it 
6hows  aigns  of  jielding  to  the  ordinarj  remedies  of  rest,  sedativeSj  and  diet. 
Delirium  tremens  is  stili  far  too  common  after  fractiires  in  everj  class  of 
80ciety,  The  onset  is  often  very  rapid.  The  delirium  is  acti%^e,  and  may 
be  without  any  rise  of  temperature,  though  there  is  nearly  alway3  a  tem- 
porary  albnminuria.  The  patient  sliovvs  a  remar kable  m8ea8ibility  to  pain, 
which  18  most  disastrons  to  his  perfect  recover)^,  for  ho  often  succeeds  in 
making  a  simple  fractiire  compoimd,  and  he  alway8  prevents  any  accurate 
apposition  of  the  ends  of  the  bones  in  spite  of  every  precauiion  the  BUi^geon 
can  adopt*  The  principlcs  of  treatment  are  to  evaciiate  the  contents  of  the 
stomach  and  large  inteatine.  to  restore  the  appetite,  to  procuie  sleep,  and  to 
prevent  Byncope-  There  is  a  tliird  fomi  of  delirium  associated  with 
eeptio  absorption,  and  associated,  therefore,  with  a  rise  of  temperatui-e. 
This  delirium  is  woi'Be  at  night  than  in  the  day  tirne,  and  it  ends  when  the 
suppui'ation  is  fully  estabHshed, 

A  broken  bone  often  remains  a  source  of  trouble  after  it  haa  healed. 
The  callus  may  be  so  exul>erant  as  to  lead  to  pressure  or  impairment  of 
movement ;  it  may  be  painful,  e8peciany  in  rhenmatic,  gouty,  syphilitic,  and 
agueish  persons,  or  the  pain  niay  he  due  to  direct  inclusion  of  a  nerve. 
Callus  bas  Ijeen  known  occasionally  to  disappear  aUogelher,  so  that  a 
fracture  which  seemed  to  be  tirmly  united  haa  become  unimited.  It  is  not 
very  uncommon  for  a  sarcoma  to  appear  at  the  seat  of  a  frač  ture ;  bony  and 
cartilaginous  tumours  have  also  been  observed, 

Fracture  op  the  Clavicle.— a  broken  coUar-bone  is  perhaps  the 
moiBt  common  fracture  in  childhood  and  youth.  The  frequency  with 
which  it  occura  diminisbes  after  the  age  of  twenty,  and  it  is  a  rare 
accident  in  persons  over  fifty  year8  of  age.  Fracture  of  the  sliaft 
of  the  bone  is  more  often  the  resnlt  of  indirect  than  of  direct  violence, 
80  that  it  is  most  commonly  produced  by  falls  upon  the  shoulder,  upon 
the  elbow.  or  upon  the  outstretched  hand,  Direct  violence  causes  a 
fractuFe  at  the  part  struck,  and  though  there  are  weU  -  authenticated 
instances  of  a  healthy  coUar-bonc  bcing  broken  by  museular  violence,  thi« 
accident  is  most  often  seen  in  bones  weakened  by  such  chronic  inflammatory 
oonditions  as  scur^ry  or  8ypbilitic  periostitis.  The  fracture  is  rarely  com- 
ponnd^  multiple  fracture  is  not  very  uncommon,  and  both  bones  may  be 
broken. 

Immediately  after  the  accident,  in  the  čase  of  simple  fracture  of  one 
davide,  the  patient  niirses  his  elbow  witla  the  opposite  hand,  and  indines 
his  neck  towarda  the  injured  side  to  relax  the  trapezius  and  sterno-mastdd 
muBcles.  This  attitude  is  not  abaolutely  characteristic  of  a  broken  coUar- 
bone,  for  it  is  assamed  in  fractures  of  the  acapula  and  in  other  injuriesof 
the  shoulder,  but  it  serves  to  direct  attention  to  the  clavicle.  The  pain 
varies  gntiatly  in  amouut.  It  is  not  severe  in  a  transverse  fracture  with 
only  slight  displacement,  but  in  a  very  oblique  fracture  with  much  displace- 
ment  the  pain  is  great,  and  m  caused  partly  by  the  stemal  fragment  presaing 
Egainst  the  skin,  and  partly  by  the  pressure  of  the  outer  end  upon  the  large 
nerve  trunka  wliich  paas  below  the  clavicle. 

There  is  U8ually  no  difficulty  in  making  a  diagnosis  of  the  oblique 
fracture  at  the  junction  of  the  outer  with  the  middle  third^  which  is  the 
ordinary  result  of  indirect  violence.  The  affected  sboulder  is  narTower  and 
more  aloping  tliau  its  fellow,  whil8t  the  bone  lies  so  8uperficially  that  it  is 
ea8y  to  feel  any  inequality.     The  cUsplacement  is  oonsiderable,  the  outer 

tent  being  drawB  downwards  by  the  weight  of  the  arm.  forward8  and 
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iiiwardfl  by  the  pectoral  muacles,  and  it  is  at  the  same  time  pulled  behind 
the  iimer  fragment,  aod  8oniewhat  rotated  upou  ifcs  axi8  by  the  action  of  the 
serrattis  magnus  and  pectoralis  ininor  muscles,  which  puli  the  ecapula  for- 
wards  and  in\vards,  whilflt  the  rhomboidei  draw  up  its  lower  angle.  The 
stemal  end  of  the  clavicle  practicallj  maintains  its  natural  poaition, 
Crepitus  is  emilj  felt  when  the  shoulder  is  pulled  outwards  or  when  the 
acromion  is  depresaed. 

Forcible  transverse  coinpression  of  the  upper  part  of  tlie  thorax  occa- 
sionallj  breaka  bolh  collar-boneB  at  the  same  time.  The  patient  is  tli  en 
reodered  particularlj  helpleas  as  the  use  of  both  arms  is  impaired  Dyspno^4i 
is  a  frequent  and  important  sjmptom.  Simultaneous  fracture  of  both 
clavicles  is  not  necessarj  or  even  usually  fatal,  but  it  is  often  complicated 
by  other  injuries.  The  patient  must  be  kept  in  bed  and  in  the  position 
best  calciilated  to  relieve  liis  difficulty  in  breathing,  and  it  should  beremem- 
bered  that  there  m  a  marked  tendency  for  the  fragmenta  to  override. 

The  progiiosis  is  good  in  nncomplicated  fractures,  but  the  patient  should 
be  warned  tliat  thei*e  will  alway8  be  Bome  deforniitj  at  the  seat  of  fracture, 
and  that  it  may  be  a  long  time  before  he  regains  the  power  of  8winging  his 
arm  round  his  head.  In  exceptional  cases  thera  will  be  shortening,  and  in 
a  few  cases  I  have  eeen  non-union,  though  the  arm  has  been  usefuL  A 
broken  collar-bone  may  be  onlj  a  part  of  more  severe  injuries,  and  in  such 
cases  the  surgeon  Bhould  Batiafy  Mmself  that  there  is  no  paralysis  dne  to 
pnesaure  npon  the  underlying  nei^ves,  that  the  axillary  artery  and  vein  are 
intact,  and  that  the  pleura  and  !ung  reraain  uninjured.  The  formation  of 
exuberant  calhis  is  sometimes  a  very  troublesome  complication  of  fractured 
coUar-bone,  and  it  may  be  necessary  to  perform  an  extenaive  surgical 
openition  to  remove  it.  The  fractm^e — especially  in  children— is  often 
inconaplete,  and  it  is  then  very  likely  to  bo  overlooked  imtil  the  formation 
of  eallus  niakes  tlie  injiiry  conspicnous,  when  the  medical  man  is  blamed 
because  he  has  not  apphed  a  bandage.  These  incomplete  or  "  greenstick  '* 
fractures  are  often  seen  in  babies  who  have  fallen  out  of  bed,  or  who  have 
been  dropped  by  careless  nurses,  bo  that  the  history  of  the  accident  may 
be  deaignedly  misleading.  For  this  reason  I  have  long  taught  my  pupils 
that  when  a  baby  or  joung  child  is  hrought  with  tlie  complaint  that  it  has 
pain  and  impaired  movement  at  the  point  of  the  shoulder,  it  should  always 
be  treated  aa  though  the  clavicde  were  fractured,  even  though  no  other  aigns 
of  such  an  injury  can  be  detected. 

Tnatinent. — ^Any  method  which  keeps  the  shoulders  well  back  and  the 
injured  arm  at  rest  is  sufticient  treatnient  for  a  broken  collar-bone,  Sayre's 
method  (FigS;  1  and  2)  is  tho  one  uaually  adopted  in  this  couiitry,  Two 
pieces  of  etout  strapping  are  takcn  meaauring  three  inches  in  width  by  tive 
feet  in  length.  One  piece  of  strapping  is  loo&ely  atitched  vvith  tlie  sticky 
side  outwarda  round  the  injured  arm  opposite  the  insertion  of  the  deltoid. 
An  assistant  is  directed  to  di*aw  the  shoulder  downwardfl  and  backward8  to 
stretch  the  clavicular  iibres  of  the  pectoralia  major,  and  to  reduce  the  dis- 
placement  of  the  outer  fragment  of  the  clavicle.  As  soon  as  this  is  done 
the  Burgeon  carries  the  strapping  backwards  round  the  body  so  that  the 
Bticky  side  adheres  to  the  skin  (Fig.  1).  He  then  stitchea  the  end,  which 
paases  between  the  side  and  the  arm  to  the  encircling  band  in  the  middle 
of  the  back,  The  elbuw  of  the  patient  is  then  brought  forwards  so  that 
the  hand  lies  flat  opon  the  opposite  shoulder,  and  the  aecond  piece  of  strap- 
ping (Fig.  2)  is  carried  ohIiquely  acrosa  the  sound  shoulder  in  such  a  nmnner 
that  the  point  of  tho  elbow  on  the  injured  side  is  received  into  a  slit  made 
in  the  strapping,  whiLst  the  hand  and  arm  are  alao  covered,     A  dannelette 
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idage  is  applied  over  the  strapping  to  keep  everytWng  in  plače.  The 
position  of  the  arm  is  an  important  factor  in  correcting  the  displacemeut, 
and  the  more  the  out^r  firagment  is  displaced  downwards,  the  more  necessarj 
is  it  to  keep  the  upper  arm  vertical  (Fig.  3) ;  if  the  displacement  is  inwards 


Ww,  1,— at)mB'A  meUiod  of  traatt^g  a 
brokcEi  oollar-bone ;  lir«t  step. 


f^ictured  ooU&r-boafl ;  aoeoad  iUp. 


ie  upper  arm  must  he  placed  well  across  the  chest  (Fig.  4),  whilst  if  the 
forward  displacement  is  the  most  marked,  the  upper  arm  must  be  placed  as 
horizontal  as  possible  (Fig.  5). 


Kio,  a.— DiNrnmi  lo  illuntraK*  the  vertical  po»i- 
ttoo  of  liM  npim-  *rtn  nee«ftMiry  to  obUln 
lb»  bm%  renuto  wbeD  thftre  ii  a  dow'nwaftl 
nt  of  Ihe  oiitor  end  of  i  broken 
(ClifMi«  mnd  Dobi«.) 


Fia«  4.— Dliemm  to  Illnstrate  that  Uie  upper  tnii 
iuu«t  bo  plAC«d  vft'11  ikCTOM  the  chnat  wuaq  Lliare 
!■  maeh  lnwsrd  dliiplaoetneiit  or  \h9  oiit^r  eiid 
of  AbIOfcellGoUa^botl«).   (Cliiitne  ind  Dobi*.) 


Sftyre'8  method  is  unsuited  to  men  wha  have  much  bair  upon  their 
chesta,  and  it  is  badly  boroe  by  ladies  with  delicate  skins.  It  is  often 
conveiiient,  therefore,  to  emploj  one  of  tho  two  lollawing  methoda: — (1) 
Lay  the  tail  of  a  bandage  on  the  hand  (Fig.  6),  cany  it  down  the  back 
of  the  forearm,  round  the  elbow,  up  the  upper  ann  to  the  tip  of  the  acroniion 
(it  18  too  far  forward  in  the  diagram),  across  the  back  to  the  opposite 
mzilla,  across  the  forearm,  round  the  eIbow  again,  up  the  upper  arm,  then 
tound  below  the  deltoid  and  across  the  back  to  the  opposite  sboulder,  repeat* 
ing  these  tiims  as  often  as  may  be  necessary.  I.ast  of  aH,  fix  the  ann  to  the 
sbde  by  a  few  circular  turns  of  the  bandage.  A  layer  of  boracic  lint  or 
cotton  wool  dusted  over  with  zine  oxide  is  to  be  placed  between  the  ami 
and  the  trunk  to  prevent  skin  touching  skin,     (2)  The  '*  first-aid  **  method 
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ifl  often  eerviceable  (Fig,  7).     A  8quare  yard  of  linen  la  cut  diagonally 
to  make  two  triangular  bandagea,  and  a  Bmall  pad  of  cotton  wool  dusted 
over  with  starch  powder  or  oxide  of  zine  is  placed  in  the  axilla.     One  of , 
the  triangular  bandages  ia  then  placed  beneath  the  arm  of  the  injured  side  in  i 


Pio.  A. — Diftgrani  to  Bhow  tbut  the  uppor  arm 
muit  be  plfUMd  oa  hoiizuat«)  m  poMitbl« 
whBii  Ibere  h  muoh  furward  dlapl»cem«nt 
of  the  outer  enil  of  &  broken  cullar-lbotie. 
(Cblcne  and  Dobte.) 


Fio.  (3,  — BandagB  for  a  hroVen  coUar-boae 
wh«D  no  stnpping  Is  uaed. 


such  a  manner  that  the  point  of  the  triangle  Hes  hehind  and  on  a  level  with 
the  elbow,  the  arm  being  bent  and  the  tipa  of  the  fingers  reating  upon  the 
opposite  aroL  The  upper  end  of  the  long  aide  of  the  triangular  handage 
lies  iipon  the  sound  shoulder,  and  the  lower  end  m  brought  iipwarda  over 
the  injured  arm  and  beneath  the  injured  armpit  until  it  can  be  tied  to  the 

iipper  end  on  the  sound  ahoulder.  The 
second  bandage  is  then  folded  "shawl- 
wise  "  to  make  a  narrow  bandage,  udiich 
ia  carried  round  the  hody  to  keep  the 
injured  arm  a  t  rest.  For  children  it  is 
often  Bufficieut  to  put  a  sUng  round  the 
wrist  and  to  dreas  the  patient  witb  the 
injured  arm  inside  the  clothes.  In  the 
čase  of  a  lady,  where  it  ia  important  to 
obtain  union  with  the  leaat  poaaible 
deformity,  the  patient  muat  be  content 
to  remain  io  bed,  flat  upon  her  back,  and 
with  only  a  very  nan*ow  pillow  under  her 
head,  the  arm  being  fixed  in  a  sUng  or  by 
a  plaster  of  Pariš  dresaing,  But  even 
then  the  tilting  of  the  acapula  directa  the 
outer  end  of  the  clavicle  dovtTiward8,  and 
fiomewhat  rotatea  it  upon  its  own  axi8,  ao  tliat  it  ia  ahiiost  impoasible  to  keep  ' 
the  ends  of  an  obhque  fracture  of  the  shaft  of  the  clavicle  in  perfect  appoai- 
tion.  A  fortnight  in  children  and  tliree  weekB  in  adulta  i8generally  sufficient 
to  enenre  good  bony  union  in  eimple  ca&es  of  broken  collar-bone,  but  thia  | 
tirne  is  iosufficient  to  allo\v  of  perfect  consolidation,  and  a  man  \vho  bas 
to  do  manual  labour  abould  not  be  allovved  to  resume  work  for  five 
weekB. 

Multiple  fraetures,  double  fraotures,  and  complicated  fraetures  of  the 
ck\icle.  inasmucb  as  they  are  always  produced  by  greater  violence,  require] 
the  patient  to  be  kept  in  bed  for  their  8atisfactory  treatment. 


i^MlSi^ 


F*o.  7,— The  *'  llrst  aid  "  handage  for  i  bmlcea 
coltar-bone.    (^anua^  for  tbe  R,A.M.CO 
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Fracture  of  the  Bternal  end  of  tlie  clavicle  h  bo  rare  aa  accident  that 
oaly  tliirtj-one  cases  are  recorfed — twelve  dne  to  muflcular  action,  Bixt;een 
to  violeace,  and  three  in  whic!i  the  cause  was  not  etated  It  is  probable 
that  in  every  caee  the  accident  has  been  rather  a  separation  of  the  epiphjsis 
fchan  a  true  fracture  of  the  etemal  end  of  the  bone.  The  treatment  ie  the 
same  as  for  a  fracture  of  the  ehaft  of  the  clavicle. 

Fracture  of  the  outer  end  of  the  clavicle  is  considered  under  the  aitiole 
"Shoulder  Joint" 

The  Scapula, — Fracturea  of  the  scapiila  are  not  very  common,  but 
they  take  plac^  at  any  part  of  the  bone,  beeause  they  are  nearly  alway8 
cauBed  by  direct  violence,  Fracturea  of  the  coracoid  process  aad  of  the 
glenoid  cavity  are  described  in  the  article  "  Shoulder  Joint.*'  There  remain 
to  be  considered  fractures  of  the  body  of  the  scapnla  and  of  the 
acromion. 

The  hodi/  of  the  scapula  may  be  broken  by  direct  violence  at  the  middle 
and  at  the  upper  or  lower  augle,  or  the  fracture  maj  be  star-ahaped.  The 
exact  nature  of  the  injury  maj  be  very  difficult  to  cletennine,  as  it  is  often 
associated  \vith  aerioua  injiiries  else\vhere  which  prevent  any  thorough 
eramination  of  the  patient.  There  is  often  much  swelling  due  to  extravaBa- 
tion  of  blood ;  it  m  not  ahvavs  easy  to  obtain  crepitus,  and  the  eflfusion  of 
blood  in  the  connective  tlasiie  bene^ith  the  niusclas  causes  a  sensation  which 
may  be  mistaken  for  crepitus ;  the  scapula  lies  beneath  a  mass  of  muscle 
or  adipoae  tissue  in  muscular  and  fat  patients,  When  the  body  of  the  bone 
ia  broken,  hovvever,  it  is  poasible  to  discover  a  point  where  the  local  pain  is 
greatest,  and  there  is  generally  impaired  movement  of  the  arm  when  it  is 
thrust  forward8  or  hori2ontally.  There  may  be  considerable  displacement 
when  the  upper  or  lower  angle  of  the  bone  is  broken,  due  to  the  action  of 
the  levator  anguli  scapulre  and  of  the  serratua  magnus  muscles  respectively. 

The  profjnos^h  is  good  except  in  cases  complicated  by  other  injuriea. 
The  arm  should  be  supported  in  a  sEng  for  Ibur  or  five  vreeks,  and  adheaive 
plaster  sbould  be  applied  to  the  injured  side  of  the  ha/dk  in  the  manner  best 
calculated  to  keep  the  bony  fragments  at  rest  and  in  apposition,  The 
patient  should  \}q  kept  in  bed  if  there  has  been  more  than  very  slight  injury 
to  the  soft  tifisues. 

True  fracture  of  the  cmromion  is  rare,  although  scapiilaB  with  separated 
acix>mial  processes  are  found  in  every  pathological  museum,  for  the  majority 
of  the  specimens  are  examplea  of  separation  of  the  acromial  epiphy8es.  In 
a  čase  of  true  fracture  of  the  acromion  there  is  a  slight  flattening  of  the 
shoulder  with  a  gap  in  the  bone  at  the  seat  of  injury,  caused  by  the  deltoid 
drawing  the  outer  fragment  downwarda.  Crepitus  is  not  obtained  until  the 
arm  is  raised  8ufficiently  to  bring  the  two  broken  ends  together.  Local  pain 
and  tendemess  are  well  marked,  and  there  ia  impedred  movement  of  the  arm, 
eepecially  in  abduction.  Repair  takes  plače  by  fibroiia  union  if  tliere  ia 
much  displacement,  though  it  may  be  bony  if  the  broken  piece  can  be 
maintained  in  good  apposition, 

The  treatinint  consiats  in  placing  a  Stromeyer'8  cuahion  betvveen  the 
elbow  and  the  side  of  the  body,  the  arm  being  afterward8  oarried  acroes  the 
ohest  untD  the  deltoid  is  completely  relaxei  A  plaster  of  Pariš  dressing 
paamng  round  the  chest  and  over  the  sound  aide  shoulder  fixes  the  injured 
limb.  If  it  is  undesirable  to  use  plaster  of  Pariš  the  arm  should  be  supported 
by  a  huge  arm-sling  to  raise  the  elbow,  and  fixed  by  a  bandage  carried 
round  the  body,  a  gutta-percha  or  poroplastic  cap  being  moulded  to  the 
iihoulder.  Passive  movement  may  be  commenced  a  fortnight  after  the 
Mgdent^  but  the  surgeon  should  not  give  too  hopeful  a  prognoais^  for 
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many  cases  of  apparent  fracfcure   of  the  acromion  are  associated  witli 
osteoarthritis, 

TnE  HuMEEUS. — A  brokeo  arm  is  a  very  common  accident  at  ali  times 
and  in  every  station  of  life.  Some  of  the  variefcies  are  considered  under 
varioua  headings  (see  "  Elbow  Joint,'*  "  Shoulder  Joint "),  It  reinains, 
therefore,  to  consider  the  fracturea  of  the  shaft  of  the  bone.  These  frač  t  ur  ea 
are  either  primarj  or  secondarj.  The  primarj  fractures  are  caused  by 
direct  violence,  aa  by  blow8 ;  by  indirect  violence  from  falk  upon  the  arm 
and  hand,  or  they  may  be  the  result  of  muscular  action,  Secoudary 
fracturea  are  not  uncommon  in  persons  affected  with  scirrhua  of  the  breast 
when  they  are  due  to  8econdary  deposits  of  cancer,  wbich  bo  weaken  the  bone 
that  it  is  broken  by  a  very  ahgbt  degree  of  force.  The  priinary  fractnres 
are  generally  siKiple3  and  they  are  either  oblique,  transverse,  or  comminuted, 
the  amount  of  displacement  varying  with  each  variety  being  least  in  the 
transverse  and  most  in  the  obhque  form.  The  displacement  varies,  too,  with 
the  position  of  the  fracture,  so  tfiat  surgeona  have  been  incUned  to  cla8sify 
fractnres  of  the  shaft  of  the  humenis  in  to  fractures  above  and  fractnres 
below  the  insertion  of  the  deltoid,  owing  to  the  traction  exereised  by  this 
mnscle,  Although  the  nature  of  the  injury  is  usnally  quite  obvious,  for 
there  is  pain,  increaaed  mobility,  deforaLity,  and  ehortening,  it  ia  sometimea 
diflicult  to  recogniae  a  broken  arm^  as  in  the  čase  of  a  rickety  child,  where 
the  fractnre  ia  often  transverse  without  rupture  of  the  thickened  periosteum 
and  the  booe  is  already  deformed  by  ricketa. 

The  prognosis  is  good  in  the  vast  majority  of  cases,  though  the  patient 
shonld  be  warned  that  there  is  aome  daoger  of  non-union  and  of  nerve  com- 
pHcationa  It  may  be  assumed  as  a  broad  rule  for  the  prognosia  of  repair 
that  the  more  marked  the  crepitus  the  more  likely  ia  there  to  be  bony  union, 
whilst  great  mobiIity  at  the  seat  of  fractnre,  with  only  a  little  mnflled 
crepitus,  points  to  a  complete  separation  of  the  two  ends  of  the  broken  bone 
and  to  the  intervention  of  a  piece  of  the  surrounding  muscle  or  hbrous 
tissue.  These  conditiona  are  likely  to  lead  to  the  formation  of  a  false  joint 
unleas  the  ends  of  the  bones  are  exposed,  the  intervening  tiasue  is  re- 
moved,  and  the  fragmenta  are  secured  to  each  other  by  mechanical  means, 
The  mnscuIo-Bpiral  nerve  is  so  cloaely  attached  to  the  humerus  in  the 
musculo-spiral  groove,  that  it  may  be  injured  either  at  the  tirne  of  the 
accident  by  the  violence  cauaing  the  fractnre  or  by  the  spicules  of  broken 
bone,  or,  as  ia  more  often  the  čase,  by  the  nerve  becoming  involved  in  callus 
during  the  process  of  repain  As  a  rule  the  paralyais  remains  unnoticed 
until  the  apfint  is  removed,  when  the  jmtient  complains  of  \vrist-drop  TrtHth 
impaired  power  of  aupination,  accompanied  by  atrophy  of  the  extensor 
musclea  and  loss  of  sensation  in  the  skin  supplied  by  the  radial  nerve. 
The  applicatioo  of  electricity  may  be  aer\iceable  in  some  of  the  alighter 
cases,  but  unleas  improvement  ia  marked  and  rapid  it  is  advisable  to  cut 
down  upon  the  humerus  at  the  seat  of  fractnre  and  free  the  nerve  from  its 
bony  aheath. 

The  indkatiom  for  treatmenf  of  a  fracture  near  the  middle  of  the  ahaft 
of  the  humerus  are  to  fix  the  atm^— whilst  alight  extensioo  is  kep  t  up — ^in  such 
a  manner  that  the  forearm  may  be  flexed  and  slung  %vithout  obstructiou  to 
the  circulation  at  the  elbow.  This  is  best  efll^  ted  by  applying  a  well-padded 
rectangular  wooden  spUnt  along  the  inner  side  of  the  arm  from  the  axilla 
to  the  fmger-tips,  with  a  Gooch^s  kettle-holder  spUnt  upon  the  outer  side. 
Cliiene  recoramends  the  follo%ving  simple  and  8ati8factory  method :— *'  Take 
two  Gooch  aplints,  ahaped  as  in  Figs.  8  and  9;  pad  them  well,  and  bind  them 
on  with  a  roUer  bandage,    The  notch  at  A  (Fig.  9)  is  to  avoid  presaure  upoo 
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he  intemal  condjle,  and  the  one  at  B  (Fig.  8)  fits  the  forearm,  which  is 
held  at  a  right  angle  to  the  upper  arm  hy  means  of  a  rectangukr  eplint,  also 
made  of  Gooch.  as  ia  Fig.  10,  which  reaches  as  far  as  the  hack  of  the  vvrist. 
The  rectangular  splint  can  be  made  easilj  by  boriti  g  four  holes  and  threading 
strong  string,  as  in  the  Diagram/'  The  bandage  must  be  applied  over  the 
splint  and  to  the  forearm  first  with  the  elbow  bent  at  a  right  angle.  The 
actual  seat  of  fraetiire  ^hoiild  not  be  eovered  with  the  bimdage.  Tbis 
bandage  shoiild  end  above  the  elbow»  A  second  bandage  should  then  be 
applied  round  the  splint  and  humerus  above  the  fracture,  and  whilst  it  is 
being  applied  the  limb  should  be  gentlj  exteiided  until  it  is  of  the  same  length 
aa  its  feilow,  The  me^isnrementa  are  made  from  the  lower  and  back  part 
of  the  acromion,  where  a  sharp  edge  of  bone  ean  be  felt  to  the  point  of  the 
oleeranon*  As  soon  as  tlie  splints  have  been  applied,  the  hand  and  \vrist 
are  to  be  slung  in  a  emall  arm-sUng,  that  the  weight  of  the  foreai-m  may 
help  to  maintain  extensioD,  and  bo  dimimsh  the  tendency  to  shortening. 


FH¥k  8,  9«  10.— Simpto  n»Utitii  fbr  traclurea  of  the  »haft  of  ths  Iminenti  made  ont  of  Oooch*t 
*'  kettlebolder  "  splintms.    (Chlime  uul  Dobi«.) 


^r  There  is  bo  real  a  danger  of  delajed  union  going  on  to  the  fonnation  of 
^B  a  false  joint  after  fracture  of  the  shaft  of  the  humerus,  that  it  is  beat  to 
H  keep  the  ann  in  splints  until  complete  repair  has  taken  plače,  that  is  to  8ay, 
H  for  three  week8  in  eiiildren,  and  a  month  or  five  weeks  in  adults.  In  cases 
of  delajed  union  the  arm  must  be  again  secured  for  a  further  period  of  iive 
^H  week8,  complete  immobihtjr  being  maintained  by  means  of  a  poroplastic  or 
^m  pladter  of  Pariš  dressing,  tixing  the  shoulder  as  well  as  the  elbovv.  Some 
^m  further  operation  is  necessary  \vhen  it  is  elear  that  the  humerus  is  not 
H  going  to  unite  in  spite  of  prolonged  rest.  MaDy  methods  have  been 
H  employed  vvith  success,  but  perhaps  the  most  usual  one  is  to  expoae  the 
B  enda  of  the  bone,  to  refreah  them  by  removing  the  fibrous  tissue  which 
covers  them,  and  by  then  uniting  them  in  the  best  possible  position  either 
with  stout  silver  wire  or  by  means  of  steel  8crew8.  Bony  uuion  takes  plače 
iu  ratlnT  more  than  half  the  cases  treated  hy  oiieration. 

Suynuo7ulylar  Fraclure. — Fractures  of  the  lower  end  of  the  humerus 

very  numerous,  but  the  majority  invnlve  the  ell>ow  juint  and  are  dis- 

*  already  (vol.  iii.  p.  225,  q,ti)     A  tranaverse  frattui^e  of  the  humerus 

^al)ove  the  condyles  is  not  a  very  rare  aceident  after  a  fjill  ujioii  the  out- 

strctched  hand.  or,  leas  often,  from  a  blow  uix»n  the  lH?nt  elbow.     The  line 

of  fraciture  is  oblique  from  behind  foi'wards  and  downwarda  when  the  ann 

has  l*ix*n  broken  from  indirect  violence  with  the  elbow  straight;  whilst  tlie 

line  of  rractiire  runs  obliquely  from  in  front  downward9  and  liuckwants 

when  the  acuident  lias  happened  \vith  the  elbow  bent     In  either  ciise  there 
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ifl  well-rriarked  shorteDing  of  the  arm,  the  shortenmg  disappeariBg  when  the 
arm  ia  puMed  upon,  though  it  reappears  as  soon  as  the  exteiisioti  is  relaxed. 
It  is  often  impossible  to  bend  the  ann  hejond  a  certain  point,  because  the 
ende  of  the  two  fragmente  interlock, 

The  injurj  is  soon  followed  hj  swelliiig,  which  makes  a  differential 
diagoosis  difficiilt;  but  if  the  patient  is  seen  directlj,  it  is  easy  to  distinguifih 
a  Bupracondjiar  fracture  of  the  himierua  from  a  dislocation  backwardB  of 
the  radiufl  and  ulna,  by  the  fact  that  the  iaternal  and  external  coodjles 
of  the  liiimerus  and  the  tip  of  the  olecracoa  maintain  their  normal  rektion 
to  each  other,  that  is  to  say,  the  point  of  the  olecninou  lies  verticallj  below 
a  line  joining  the  condjles  \vhen  the  elbow  is  bent  to  a  right  angle,  so  that 
a  ruler  placed  on  the  back  of  the  humenis  does  not  tonch  the  tip  of  the 
olecranon  \vhen  the  arm  is  bent  to  this  angle.  In  children  this  accident 
haa  to  be  distinguished  from  a  separated  epiphysie.  "  The  crepitua/'  8ays 
Mr  Poland,  '*  in  aeparation  of  the  epiphjais  is  more  *  muffled ' ;  the  lower 
end  of  the  upper  fragment  has  a  greater  breadth  than  in  fracture :  the  line 
of  Beparation  is  nearer  the  end  of  the  bone,  and  the  anterior  projection  of 
the  shaft  of  the  huraeruB  is  on  a  level  with  the  fold  of  the  elbovv,  whilst  in 
fracture  it  is  iiaually  above  it:  the  anterior  projection,  too,  in  a  separated 
epiphyBis  has  a  roimded  ex tremi ty  unlike  the  projection  of  the  sharpend  of 
a  fracture."  Many  accidents  attend  a  supracondylar  fracture  of  the 
humenis  in  addition  to  impaired  movement  at  the  elbow.  The  presaure  of 
the  one  end  of  the  broken  fragments  may  obstruet  the  circulation  throngh 
the  brachial  arterj^  and  may  even  cause  gangrene,  an  exaniination  of  the 
radial  pulse  miist  therefore  be  made  from  tirne  to  tirne.  The  median  nerve 
may  be  injured  by  the  same  pressure,  or  the  ulnar  and  musculo- spiral 
nerv^es  may,  at  a  later  tirne,  be  involved  in  the  callua  produced  durine;  the 
procesa  of  reptiir,  whilst  there  is  often  permanent  deformity  of  the  elbow, 
which  is  most  obvious  in  fuU  exten8ion  of  the  arm  known  as  cubitus 
vams. 

Every  variety  of  poaition,  from  extreme  tlexion  to  complete  extension  of 
the  arm,  has  been  advocated  in  the  tre^itment  of  Bupracondylar  fracture 

of  the  humerua.     Prof  Chiene,  than  whom 
we  could  have  no  higher  authority,  recom- 
mends   that  the  arm   be   placed   vertically 
upon   the   chest   wall,   whilst    the   forearm^ 
is  fully  f1exed,     A  figure-of-eight  bandage  * 
ia  then  applied  to  the  elbow  and  the  arm 
19  bandaged  to  the  side.     The  French  aiir- 
geons  maintain  the  arm  in  fuU  extension, 
Baying  that  by  this  means  the  fragmenta  are  i 
kept  in  the  best  apposition*     For  my  own 

l'/^  -^  '''X\.\J\.  '  /  P^^'*'  ■'-  P''^^^^  ^^  intermediate  course,  and 
/  U  j  \  yv/  after  reducing  the  fracture,  under  an  aneea- 
II         '     ,.  \  thetic  if  necessary,  I  bend  the  elbow,  put 

»  the   arm    mid%vay   between    pronation   and 

*'"^b^.^TJ;LCd  irJ^'o?'mn^  supination  with  the  thiimb  nppermoRt,  and 

iaw<ir  i-nd  of  tho  humeruA.  (Oiieun  and  place  a   well-padded   rectangular  splint  of 

plaster  of  Pariš  along  the  inner  side  of  the 
arm.  The  splint  reaches  from  the  ax3]la  to  the  tips  of  the  fingers 
and  is  kept  in  position  by  a  roller  bandage  of  linen,  the  arm  being 
slung  across  the  chest  by  a  large  arm-aling.  Detaila  of  niaking  and 
applying  snch  a  plaster  of  Pariš  čase  are  given  at  voL  i.  p.  459. 

Passive  movement  should  be  commenced  early,  a  point  emphaaised  by 
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TBr.  Josepli  Bell,  who  teachea  that  fractures  near  the  elbow  in  young  people 
should  be  kept  quiet  for  a  period  correspooeliiig  to  the  age  of  the  child,  a 
day  for  each  year,  e.g.,  a  child  of  five  ye<ars  for  ^vq  day8,  of  ten  year8  for  len 
day8.  Slight  movements  of  flexioii  nod  exten9ioa  are  carried  out  at  the 
elbow  joint,  čare  being  taken  that  no  movement  is  allowed  at  the  fractiire. 
and  that  no  pain  is  caused,  Voliintary  movements  iimy  be  allowed  at  the 
end  of  a  month,  but  if  there  is  miich  8welling  or  stifTness  the  arm  should 
be  shampooed  daily  from  the  twentieth  day, 

Intra-articular  fractures  of  the  condylea  have  abeady  been  considered 
(vol.  iii.  p.  225),  but  a  portion  of  the  inner  condyle  may  be  broken  off  \vithout 
injury  to  the  elbow  joiot.  Such  an  epitrochlear  fracture,  or  fractuie  of  the 
internal  epicoiidyle,  may  be  the  resnlt  of  a  direot  injury  to  the  inner  side  of 
the  humerus,  or,  less  commoalj,  to  muacular  aetion  or  a  fall  upon  the  hand. 
It  occurs  chiefly  in  young  adults,  and  is  often  of  the  nature  of  a  eeparated 
epiphy8iB.  T  have  recently  had  two  caaes  under  iny  čare,  both  occurring  um 
the  reenlts  of  ac^iidents  in  the  football  field.  The  detached  fragment  is 
dragged  down\vard3  and  either  furwards  or  backward3  by  the  flexor  muscles 
which  are  attached  to  it,  and  by  the  pronator  radii  terea,  Tliere  ib  much 
losa  of  fimction,  passive  movement  is  reatricted,  and  tho  detached  piece  of 
bone  can  be  moved  independently.  The  aocident  may  be  aaaociated  v\fith 
didocation  of  the  elbow:  the  ulnar  nerve  may  be  injured  either  by  dircct 
preasure  of  the  condjle,  or  by  the  forma tion  of  calhiB;  or  "the  carrying 
angle  "  of  the  arm  at  the  elbow  may  be  loat  aa  the  result  of  adduction  of  the 
forearm. 

The  treatment  consists  in  Bemi-flexion  of  the  elbow,  wri8t,  and  fingers 
to  relax  the  flexor  muscles ;  the  epicondyle  is  then  to  be  replaced  as  far  as 
niay  be  possible,  being  kept  in  position  by  a  pad  and  strapping,  and  an 
an  tenor  angukr  splint  of  plaster  of  Pariš  or  metal  is  applied  to  the  arm  and 
forearm,     The  hand  and  vvrist  are  alone  slung. 

Passive  movement  should  be  begun  on  the  seventh  to  the  tenth  day,  but  it 
must  be  very  gentle ;  the  splints  may  be  dispensed  with  upon  the  fourteenth 
day,  when  they  are  to  be  replaced  by  a  sling.  The  detached  piece  of  bone 
must  be  resected  if  the  elbow  be  dislocated  and  the  epicondyle  prevente 
reduction ;  whilst  the  existence  of  nerve  symptoms  would  lead  the  surgeon 
to  expoBe  the  ulna  at  the  seat  of  lnjury. 

The  RADrcs  and  Ulna. — Both  bones  of  the  forearm  may  be  broken  by 
direct  violence  when  the  fracture  is  at  the  same  level  in  the  two  bones ;  by 
indirect  violence,  when  the  radius  is  usnaUy  broken  at  a  higher  level  than 
tbe  ulna ;  or  by  niachinery  accidents,  when  the  bones  are  ofton  broken  at 
aeveral  different  places  after  the  arm  haa  been  drawn  round  a  revolving 
wheeL  Greenstick  fractures  of  both  bones  are  often  seen  in  children  who 
have  fallen  upon  their  handa 

Except  in  greenstick  fractures  there  is  U8ually  no  difficulty  in  recognising 
the  nature  of  the  injury,  for  the  pain,  deformity,  lose  of  power  and  crepitus, 
are  8ufficiently  characteristic.  The  prognosis  is  good,  but  the  surgeon  must 
bear  in  mind  that  in  no  other  fracture  is  gangrene  so  common  and  so 
insidiouj,  that  impairment  of  supination  and  pronation  frequently  occura, 
and  that  delayed  union  whiGh  may  end  in  non-union  may  foIlow  any 
imperfect  fixation  of  the  limb.  The  impairment  of  movement  ia  due  to 
aeveral  causes.  It  is  sometimes  caused  by  a  rotatory  diaplacement  of  tbe 
upper  part  of  the  radius,  when  the  bone  is  broken  above  the  insertion  of  the 
pronator  nulii  teres,  for  the  upper  fragment  is  then  supinated  by  tbe  biceps, 
whilst  the  lower  part  of  the  Done  is  maintained  in  a  semi-prone  position, 
The  power  of  full  supination  ib  lost  if  the  bone  beals  in  this  podtion.     In 
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oblique  fracturee  there  ia  a  good  deal  of  overridiBg  of  the  enda  of  the  bone, 
and  there  ie  oftea  some  anguliir  diaplacement.  Crossed  imion  of  the  broken 
ends  of  the  bonea  may  therefore  casilj  occiir,  that  is  to  8aj,  the  end  of  the 
radius  may  become  adberent  to  the  eiid  of  the  ulna  and  vke  versa,  or  the 
interosseous  space  at  the  seat  of  fracture  may  be  fiUed  with  callus,  and 
the  usefulnesa  of  the  Einb  is  much  lesseoed, 

The  treatmeni  consists  in  carefiilly  rodiicing  the  fractures  by  extensioii 
and  coiinter-exteneion  of  the  arm,  čare  teing  taken  that  the  interosseous  space 
is  maintained  at  its  greatest  width,  i.e.  in  fnll  supination  when  the  fracture 
is  in  the  upper  third  of  the  bones,  and  midway  between  Bupination  and 
pronation  when  the  bones  are  broken  at  any  point  in  the  lower  two-thirds 
of  the  arm. 

\Vhen  the  bones  are  broken  in  the  upper  third  the  arra  is  put  up  in  full 
supination  by  nieana  of  a  plaster  čase.     The  plaster  čase  is  niade  by  taking 
^  a  pattern  in  paper  (see  Fig.  12)  froin  the  sound  aide, 

in  such  a  way  that  the  splint  will  extend  from  the 
armpit,  along  the  back  of  the  arm,  over  the  elbow  bent 
at  a  right  angle  to  the  finger-tips.  The  pattern  is  laid 
upon  a  piece  of  ordinary  house  flannel  of  two  thicknesses, 
over  which  a  piece  of  Mnt  ia  placed.  The  houae  flannel 
and  lint  are  cut  to  the  pattern,  the  inner  lining  of  lint 
being  snfficiently  large  to  allow  of  its  being  wrapped 
over  the  edgea  of  the  Hannel.  The  flannel  is  saturated 
with  plaster  of  Pariš  paste,  made  by  mixing  one  pound 
of  freBhly-bumt  plaster  of  Pariš  with  one  pint  of  water, 
the  exce8S  of  plaster  being  wrung  out  of  the  flannel. 
The  lining  of  lint  is  theo  put  in,  and  the  čase  is 
liandaged  to  the  arm,  which  most  be  held  finidy  until 
the  plaster  bas  se  t,  that  is  to  say,  until  the  čase  gives  a 
ringing  nietallic  sound  upon  being  etruek,  The  arm  is 
suspended  by  a  sling  reaching  from  the  hand  to  the 
elbow.  When  the  bones  are  broken  in  the  lower  two- 
thirds  the  eanie  čare  inust  be  taken  to  set  them 
accuratelj,  or  if  the  fracture  be  greenstick,  the  bones 
must  be  straightened  forcibly,  but  inste^d  of  the  pkister' 
caae,  two  well-padded,  straight  wooden  splinta  muat  be 
appUed,  The  arm  is  held  midway  between  pronation 
and  supination,  so  that  the  thunib  looks  upperraost, 
for  in  this  position  the  radius  and  ulna  be  parallel  to 
_  each  other  and  at  some  distance  apart,  the  Bfjlinta  are 

'urn^f^ti^ti^T^iit^htu  appbed  to  the  front  and  l>ack  of  the  forearm,  and  reach 
\^^^Th^pi^l%  from  the  elbow  to  the  back  of  the  \vrist,  and  from 

m^^^LuonJ^^ttTcD  ^^^'  ^'^^^  ^f  ^'^^  ^^^'^^  ^^  ^^^  ^"^^  ^^  *^^  metacar])al 
ajnstoaiiowtheeibowtob.'  boues   reBpectively.     Each   gpbut   should   be   an    inch 
g    ango.        wider  than  the  transverse  diameter  of  the  arm  to  pre* 
ven  t  the  two  bones  being  stfueezed  together  by  tlie  bandage,  but  not  wider,| 
or  movemeut  will  be  allovved  between  the  splints.     The  two  splints  areJ 
flxed  in  position  by  a  strip  of  adhesive  plaster  applied  sfamlly,  a  bandage  iai 
then  put  on,  and  the  arm  is  supported  by  a  large  arm-aUng,  reaching  fromj 
the  elbow  to  the  hand.     Čare  must  be  taken  that  the  inner  splint  does  nofel 
presrf  into  tlie  bend  of  the  elbow»  and  the  arm  raust  be  exaniined  from  tirne 
to  time  to  see  that  gangrene  is  not  taking  plače,  for  as  the  onset  is  sometimea 
painless,  the  sta  temen  ts  of  the  patient  are  quitc  unreliable  upon  thia  poiot. 
The  arm  should  be  kept  untouched  in  splints  for  a  fortnight.     It  may 
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^mn  be  taken  down  and  passive  movements  of  fche  wri8t  and  elbow  may  he 
made  dailj,  the  spHnta  beiog  aftervvards  reapplied  uutil  the  end  of  tlie  third 
or  fourth  we€k,  \vhen  the  banes  should  he  strong  enough  to  allow  the  arni 
to  be  Bupported  in  a  aling  only.  UnleBS  the  patient  haB  to  use  his  arrn  for 
especially  laborious  wark  he  may  be  allovred  to  resume  his  occupation  at 
the  end  of  the  8ixth  week  from  the  iujury. 

Tke  Ulfia. — Fractures  of  the  ole^ranoa  and  of  the  corouoid  procesa  of 
the  ulna  are  considered  elsewhere  (voL  iii.  p.  228). 

Fracturc  of  the  shaft  of  the  ulna  is  generally  cauaed  by  a  blow  upon  the 
arm,  more  rarelj  it  m  the  result  of  indirect  violeoce,  and  occasionailj  it  bas 
been  caused  bj  muscular  action.  In  children  tlie  fracture  iuay  he  suh- 
pmosteal  and  incomplete.  The  special  dangers  attending  the  injnr}^  are 
the  probabihty  of  the  Iracfcure  t^ecoming  compound  owing  to  the  subcutaneous 
position  of  the  shaft  of  the  ulna  and  the  tendency  of  the  radius  to  become  dia- 
located  forward8,  outward3,  or  leaBt  often  backwards  w1ieii  the  ulua  is  hroken  in 
the  upper  third.  The  dislocatiou  is  uBually  an  iinmetliate  result  of  the  injll^)^ 
but  it  may  he  secoiidary  to  non-union  of  the  hroken  ulna,  or  to  tlie  forma- 
tion  of  exuberant  callns  during  the  process  of  repair*  The  lower  fragment 
ia  drawn  toward8  the  uIdji  by  the  pronator  quadratus,  and  is  often  dis- 
placed  backwards,  forwardS|  or  laterally  by  the  injury  causing  the  fracture. 
The  upper  fragment,  too,  may  be  cUsphit^ed  either  inwards  or  outwards,  for 
there  is  a  little  lateral  movemeot  at  the  elbow,  but  the  niain  displacement 
is  fonvards.  The  injury  is  not  dithcult  to  vecogmse  when  it  occurs  in  the 
subcutaneous  part  of  the  bone»  whiist  the  limited  flexion,  pronation,  and 
supination  with  pain  felt  most  severely  at  one  Bpot,  enablcs  a  diagnoais  to  Ije 
made  when  the  fracture  bas  oecurred  in  the  upper  third  of  the  bone. 

Čare  must  be  taken  in  setting  the  fracture  to  reduce  the  lateral  dis- 
placement of  the  iower  fragment  of  the  ulna  toward8  the  radius,  and  not  to 
overlook  any  dislocation  of  the  head  of  the  radius.  Tlie  hiteral  displacement 
is  remedied  liy  pre^^sing  the  fingei*8  and  thumb  betweeo  the  two  bones. 
The  arm  is  thcn  bent  to  a  right  angle,  tmd  is  seoured  in  a  plaster  caee 
moulded  to  the  arm  and  forearm  in  the  manner  alreadj  described,  The 
ann  is  then  slung  in  a  large  arm-shng  for  three  weeks, 

Tlie  prognosifl  is  good,  though  the  exce8«ive  formatioo  of  callus  some- 
times  limite  the  movements  of  the  elbow  after  a  fi-acture  of  the  ulna  in  the 
upper  third.  When  the  fi-actiire  is  incomplete  the  raciius  is  a  sufficient 
spUnt,  and  the  arm  need  only  be  shmg.  The  early  and  gentle  applieation 
of  maasage  fi"om  the  fourth  day  onward8  ia  often  serviceable  in  reiiucing  the 
pedn  and  swelUng  in  these  cases  of  greenstick  fracture.  When  the  injury 
18  aasociated  \%ith  a  dislocation  of  the  radius  the  elbow  must  be  maintained 
at  an  acute,  instead  of  at  a  right,  angle^  passive  movements  being  com- 
manoed  at  the  end  of  a  fortnight. 

FraetureR  o/  tke  Jladiiis, — Fractm^es  of  the  head  and  neck  of  the  radius 

ligEifiidered  on  vol  iii.  p.  229,  whilst  Colles'  fracture  is  discussed  under 
Joint/' 

Frachirf^  of  (he  shaft  of  the  radius  alone  are  less  common  than  fractures 
of  tlie  ulna,  Init  Uke  them  are  uBuaUy  caused  by  direct  viokmce.  The 
[JlBBphicement  varies  aecofding  to  the  position  of  the  fracture:  when  it  is 
above  the  insertion  of  the  pronator  radii  tert^s,  and  below  the  insertion  of 
the  bicejiH,  the  upjier  fragment  is  rotated  outivards,  vvhilst  the  lovver 
fragment  is  rolled  inwards ;  but  when  the  fracture  is  in  the  lo\ver 
third  the  upper  fragment  is  drawn  fonvards  by  the  biceps,  and  is  rotated 
internally  by  the  pronator  radii  teres,  whilst  the  lower  fragment  ia 
pulled    iDwarda   by    the  pronator  quadratU8  and   the  supinator  longus. 
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The  result,  therefore,  is  often  an  angukr  deformitj.  The  diagnoais  of 
Iracture  of  the  shaft  of  the  radius  is  easilj  established,  if  it  is  complete  and 
unimpacted,  by  placiDg  the  fingers  on  the  head  of  the  radius,  which  cau 
alwajB  be  felt  behind  and  directlj  below  the  exterual  condjle  of  the 
humerua  If  the  radius  be  broken  the  head  will  not  inove  when  the  hand 
and  arm  are  gentlj  pronated  and  s\ipinate<l. 

The  treatment  is  the  same  as  for  fracture  of  both  bones  of  the  foreami 
(see  p.  27),  ie,  full  supination  when  the  fracture  is  above  the  insertion  of 
the  proiiator  radii  teres,  semi-pronatiou  in  ali  frajetures  of  the  middle  and 
lower  Lhirds.  Kepair  takes  plače  in  a  month,  but  the  patient  should  be 
warned  that  pronation  and  supination  maj  be  inipaired,  Fractures  of  the 
varions  carpal  bonea  are  considered  under  the  heading  "  Wrist  Joint.*' 

The  Metacarpal  Bones. — Fractures  of  the  metacarpal  bones  are  said 
to  form  only  about  one  per  cent  of  ali  the  fractures  occurring  in  the  human 
body,  the  third  and  foortli  metacarj^ds  being  broken  more  often  than  the 
firat  The  fractures  are  cansed  either  bj  direct  violence,  as  in  lighting,  the 
faEing  of  a  weight,  or  the  kick  of  a  horse,  much  more  rarelj  by  indirect 
violence,  as  hj  hyper-exteusion  or  over-tlexion  of  tlie  bones,  Although 
complete  Iractures  are  the  most  frequent,  it  is  by  no  meana  unconmion  to 
Bee  ži&Bured  fractures,  and  fractures  where  only  a  part  of  the  bone  has  been 
tom  off.     The  complete  fractures  are  most  common  at  the  point  where  the 

bone  is  thinnest,  that  is  to  8ay,  just 
above  the  middle.  Prof.  K  H.  Bennett 
has  recentlj  drawn  attcntion  to  a  form 
of  iucomplete  fracture  which  is  not 
nnusual  in  the  metacaqjal  bone  of  the 
thumb,  \vhere  after  a  fall  upon  the 
palm  of  the  hand  a  fracture  is  caused 
which  passes  obliquely  through  the 
base  of  the  bone  (Fig.  13),  detaching 
the  greater  part  of  the  articular  facet 
with  that  piece  of  bone  supporting  it  which  projects  into  the  pahn  of  the 
hand.  Tlie  amount  of  displacement  in  tliis  form  of  fmcture  is  slight,  but 
it  consists  in  a  eubluxation  of  the  thumb  backwardg.  The  displacement 
in  the  complete  fractures  is  characteristic,  unless  it  is  maaked  by  the 
Bwelling,  for  the  proximal  fragment  is  fixed  \vliilst  the  distal  end  of  the 
bone  is  tilted  by  the  flexors  of  the  fingers  bo  tliat  it  projects  npon  the 
doreum  of  the  hand.  Much  more  rarely  the  displacement  of  the  distal 
fragment  is  ioto  the  palm  of  the  hand,  or  even  laterally.  When  a  meta- 
carpal bone  is  broken  close  to  the  head,  the  distal  end  is  carrled  forvvards 
into  the  palm  of  the  hand,  and  the  accident  may  be  mistaken  for  a 
metacarpo-phalangeal  dislocation. 

Tlie  displacement  and  the  increased  mobility  at  the  seat  of  fracture, 
combined  \vith  the  sharp  loc-al  pain,  which  is  increased  when  pressure  is 
made  upon  the  head  of  the  metaciirpal,  are  suthcient  to  establish  the 
diagnosis  in  cases  of  complete  fracture.  It  is  more  ditlicult  to  recognise  the 
injury  \viieu  onIy  a  small  piece  of  bone  is  broken  otf,  but  a  radiograph 
will  deteiTuine  the  nature  of  tlie  injury, 

The  treatment  consists  in  securing  the  hand  for  a  fortnight  to  a  well- 
padded  Carr  s  splint,  which  can  be  made  easily  by  Bcrewing  Bix  inches  of  a 
broom  handle  obMquely  on  to  the  end  of  a  straight  wooden  eplint,  so  that 
the  radial  side  is  longer  than  the  ulnar,  the  injured  arm  being  afterward8 
Buspended  in  a  large  arm-sling.  A  simpler  plan  is  to  bandage  the  closed 
fist  over  a  pad  of  wool  of  sutlicient  sizc  to  completely  till  the  iist,  but  I  do 


Fia.  13,— Thp  metacarml  hone  of  tlie  thumb  to  8Taow 
tha  lioe  of  iiijury  in  Benu^lfei  rrac!tu.r&  of  **  th« 
utAve  of  tho  thuinb/' 
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not  think  that  this  method  is  either  so  comfortable  or  gives  such  good 
results.  In  obliqiie  fractures,  where  the  surgeon  conaidera  it  necessarj  to 
emploj  eKtension,  a  rectangular  spliot  should  be  applied  to  the  arm,  ao  that 
it  reaches  well  bejond  the  tipa  of  the  fingers ;  sticking  plaster  may  then  be 
applied  to  the  injured  finger,  aa  in  Fig.  14 ;  the  plaster  ia  attached  to  a 
piece  of  elastic  tubing,  which  ia  then  canied  through  a  hole  in  the  aplint 
and  fixed  to  the  back  of  the  splint  (Fig.  15). 

There  is  often  a  little  shortening  after  an  oblique  fracture  of  a  meta- 
carpal  in  spite  of  ali  treatmeat,  biit  it  is  not  of  mnch  importiince,  aa  it  does 
not  interfere  with  the  movementa  of  the  hand.  Kepair  ia  often  very  slow, 
though  non-union  ia  a  rare  reault,  and  the  fonnation  of  exub€rant  caUus 
»ometimea  hindera  the  free  movement  of  the  fingers  if  it  diaplacea  the  long 
flexor  tendons.  The  prognosia  of  a  aimple  fracture  of  the  metacarpala  ia 
good,  therefore,  as  regarda  union,  bot  io  many  caaes  in  Bennett  a  fracture  of 
the  metacarpal  bone  of  the  thumb  there  ia  often  a  lame  and  uaeleaa  hand 
for  many  months  after  the  injioy. 

The  Phalanges. — The  proximal  and  nngnal  pLalangea  of  the  fingers 
are  more  often  broken  than  the  intermediate  ones,  and  as  the  injury  ia 
al^ajra  the  reault  of  direct  violence,  it  is  often  coinpound.    The  line  of 
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14,  !£.— Melbod  of  Apiilrlng  « ipllnt  iJi »  eaie  of  obLique  fi^cttin  of  •  metacArpul  bo&e.  (Chieii«  and  Doble.) 

fractnre  in  the  diatal  phaknge^  maj  be  vertical.  In  simple  fractures,  and 
in  eveiy  caae  wh6re  the  thumb  ia  injnn^d,  attempts  should  be  made  to 
enaure  repair,  but  in  compound  comminuted  fractures  of  the  ungual 
pbalangea  it  ia  better  to  amputato  at  once,  because  union  will  probably 
result  in  a  atiff  tinger-tip  anchylosed  at  ao  awkwai'd  augle  after  very  pro- 
longed  treatment.  It  ia  usuallj  sufficieut  in  aimple  fractures  to  adjust  the 
fragmenta  and  keep  the  finger  atraight  by  applyiog  a  weU-padded  spUut  of 
wood,  millboard,  or  gutta-percha,  reaching  aloug  tbe  palmar  aurface  fi*om  the 
wriat  to  the  finger-eoA  Pasaive  movementa  may  be  commenced  on  the 
tenth  day. 

The  Pelvis. — ^Much  ingenuity  has  been  diaplayed  in  construeting 
elaborate  claaaitications  of  the  various  friictures  to  which  the  pelvia  ia  liablc* 
But  it  is  sufficient  for  a  pnictical  work  to  divide  them  into  simple  fractures 
and  complex,  the  aimple  fracture-s  being  thoae  in  whicli  a  portion  of  the 
bcmes  are  separated  without  otlier  serioua  injury;  the  complex  fracturea  being 
itasociated  with  dislocationa  of  the  bonea  upon  each  other,  or  of  the  femur 
upon  the  ilium,  vri th  inj urica  to  the  contained  viscera  and  urethra,  or  vvith 
epiphyH«:^al  displacementa,  A  fractui*ed  jjelvia  ia  U8ually  caused  by  some 
crui^hiug  force,  as  in  railway  accidenta,  when  the  patient  haa  been  caught 
l)etween  a  moving  train  and  tho  platform,  or  between  the  buffers  of  two 
f-riTTii.roj-  or  by  a  fall  of  earth,  atone,  or  coal,  aa  in  mining  or  quarrj' 
The  i>elviR  haa  be»Dn  fractured  occaaionallv  !>y  indircct  violenccj 
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as  in  those  caaes  where  a  patient  laas  fallen  upon  his  feet,  and  the  force  Ims 
been  sufficient  to  drive  the  head  of  the  femur  through  the  acetabulum,  thus 
spHntering  the  innominate  bono, 

The  sipis  vary  \Yith  the  natiire  and  severitj  of  the  injurj,  biit  there  is 
always  pain  and  loss  of  power  in  tlie  lower  extreniity.  'VV^hen  the  innomi- 
nate bone  is  broken  there  is  increased  mobility  at  the  seat  of  injury,  and 
crepitus  can  be  obtained  by  gently  rocking  the  pelvis,  lojuries  to  the 
ischiuni  ean  be  reaLUly  explored  through  the  rectiim  or  vagina  whil8t  the 
tuberosity  is  moved  beneath  tlie  skin.  Kotation  of  the  femur  will  cause 
crepitus  wlien  the  acetabulum  in  broken, 

The  special  daegera  attending  fractures  of  the  pelvis  are  rupture  of  the 
urethra,  kceration  of  the  bladder  either  within  or  outside  the  peritoneum, 
tearing  of  the  rectum^  and  injiiries  to  the  spinal  cord,  the  larger  oerv^e  trunks 
of  the  himbo-sacral  plexu8j  the  iliac  arteriea,  or  the  Hiac  veins.  Laeeration 
of  the  membranous  portion  of  the  uretlira  is  the  most  usual  complication  of 
fractures  and  eepanitions  at  the  pubes.  It  ia  of  such  importance  to  treat 
this  injiiry  at  once,  and  before  there  has  heen  any  extravasiXiion  of  urine, 

that  a  catheter  shoiild  be  passed 
in  every  čase  of  fracture  at  the 
front  of  the  pelris,  and  if  it  is 
impossible  to  re^ach  the  bladder  an 
cKternal  urethrotomy  ahould  be 
performed, 

The  trealmtnt  neces3arily  varies 
with  the  nature  and  Beverity  of 
the  injury,  but  it  alwaya  requires 
that  the  patient  shoiild  be  kept  in 
bed  for  a  lengthened  period.  A 
ijiany-tailed  bandage,  made  in  two 
layer8  and  folded  as  in  Fig.  16, 
(CMene  anri  is  often  a  flofficient  support.  A 
loop  of  bandage  ahould  be 
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under  each  thigh  and  pinned  to  the  lo\ver  hmit  of  the  many-tailed  bandage 
to  prevent  it  sUpping  upward.s.  ■  In  bad  case^  double  exten8ion  \vith  the 
legs  apart  miist  be  appHed,  and  in  ali  case?^  a  tripartite  mattress  (Fig.  17), 
the  central  portion  of  \vhicli  may  be  removed  for  the  use  of  the  bed-pan,  is 
a  most  nseful  addition  to  the  comfort  of  the  patient,  and  it  is  indispensable 


Fio.  IT- —A  tripartite  inaliress  for  uae  in  fhictitrod  pr^lvjij.    (Chlouis  and  Doblo.) 

when  a  fracture  of  the  sacrum  has  caused  paralrsis  of  the  lower  extremitie8, 
of  the  bladder,  and  of  the  reetum.  A  patient  may  be  aUowed  to  get  about 
on  crutchea  in  the  simple  cases  at  the  end  of  sis  or  eight  weeks,  his  pelvis 
Ijeing  prot4?cted  by  a  poroplastic  sphnt, 

Tlie  prognosis  varies  greatly.  The  injury  is  often  fatal,  either  at  once 
from  the  shock  and  fram  tlie  important  structures  involved,  or  after  a  long 
period  of  illness  from  the  profuse  suppnratioa  of  the  connective  tisanea 
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wnich  are  so  abundant  withiii  tbe  pelvia.  Even  in  the  least  senous  fraebures, 
where  bony  union  has  taken  plače  in  six  or  eight  week8,  there  is  uften  an 
impairment  of  movement,  and  the  patient  remaina  lame  for  life. 

The  Femur, — Fiuctures  of  the  surgieal  neck  of  the  femur,  includiEg  the 
intra-capsular  and  extra-capsular  fraetures,  inipacted  and  iinimpacted»  are 
coneideFed  under  the  article  '*  Hip-Joint,"  whiLst  in  the  same  manner  fmc- 
tnres  of  the  lower  end  of  the  femnr,  involving  or  near  the  knee,  will  be 
discuflsed  under  the  heading  "  Knee-Joint/' 

Fraeture^  of  the  sha/t  o/  the  femur  are  divided  convenientlj  in  to  thoee 
which  occur  below  the  tnx'hanters  and  those  of  the  middle  third,  They 
occur  both  in  children  and  in  adiilts,  biit  in  adults  they  are  Been  more  often 
in  men  tfian  in  women. 

Fractiires  in  the  upper  third  of  the  shaft  of  the  femur  are  nearly  alwa78 
the  resni  t  of  indirect  violence,  tliough  they  are  dne  ocM^asionallj  to  muscular 
action,  Thej  are  alway8  very  oblique  and  are  often  spiral,  hiit  in  children 
a  fracture  throngh  the  shaft  of  the  femur  may  be  transverae  or  of  the  green* 
fitick  variety. 

The  si^ns  of  a  subtrochanteric  fracture  are  sufficiently  characteristic  to 
leave  very  httle  doubt  as  to  its 
nature  in  the  majoritj  of  cases, 
The  pain  deformity»  unuaual 
mobility  at  the  neut  of  fracture, 
and  the  crepituB  arewell  marked, 
whilst  there  is  much  ahortening. 
The  displacement  is  consider* 
able,  and  is  a  troublesome 
factor  in  treatment.  The  short 
upper  fragment  is  tilted  for- 
WBrds  at  a  vaTying  angle  to 
the  pelvia  by  the  action  of  the 
pfioas  and  iliacus  muscles,  and 
is  at  the  eame  time  everted  and 
dniwn  outwardB  by  the  external 
rotator  and  gluteus  minimus 
muscles,  The  lower  fragment  is 
drawn  upvvards  by  the  rectus 
and  hamstrings,  whilst  it  m 
rotated  outward  by  the  weigbt 
of  the  foot  and  the  adductore. 
The  direction  of  the  obliquity 
often  causes  the  lower  fragment 
to  lie  along  the  inner  si  de  of  the 
tipper  fragment. 

The  indic€U%on&  /or  treat- 
ment are  to  approximate  the 
two  ends  of  the  bone,  and  to 
maintain  the  lower  part  of  the  """• " "* '^'^ "^ ""^ "^ '*-^" ""»*■ 
ahaft  in  an  abductad  position.  These  indications  are  followed  by  fl6xing 
the  thigh,  by  traction,  and  by  aUowing  it  to  lie  Bomewhat  upou  itn  outar 
»de  during  the  procesa  of  repair,  A  Hodgen*8  splint  (Fig.  18)  is  therefore 
the  most  natisfactOfrT  applianoe  for  subtrochanteric  fractures.  It  conaist« 
of  two  rods  of  tron  fllightly  bent  at  the  level  of  the  knee,  the  two  hars  bcing 
coDDected  at  the  lower  end  by  a  etraigbt  bar  and  at  the  upper  end  by 
a  curved  one,  The  splint  reachee  from  the  anterior  superior  spine  of 
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the  ilium  to  three  inches  below  the  extemal  malleolus  on  the  outer  side 
of  the  leg,  and  from  the  adductor  longuB  teodon  to  an  equal  diistance 
belovv  the  internal  malleolus  on  the  inner  side  of  the  linib.  It  is  applied 
to  the  front  of  the  leg  and  thigh,  so  that  the  limb  is  slung  between 
the  lateral  rods  by  a  eeries  of  stripa  of  house-flaunel  which  overlap 
each  other,  tlie  ends  of  each  strip  being  separated,  stitcbed,  or  pinned 
ronnd  the  sides  of  the  eplint.  Extension  is  made  by  a  vveight,  pnllej,  and 
strapping,  in  the  manner  to  be  deseribed  immediatelj,  and  the  whole  appa- 
ratus  13  slnng  at  a  convenient  angle,  as  is  seen  in  Fig.  18.  Under  manj 
conditions  it  m  inconvenient  or  imposaible  to  nse  a  Hodgen*8  splint,  and 
recourae  mnat  then  be  had  to  the  double  inclined  plane  (Fig.  19).  The  angle 
should  be  as  obtuse  as  possible,  and  only  so  much  bandage  ehould  be  applied 
as  18  sufficient  to  keep  the  limb  at  rest  in  a  good  position,  The  spUnt  ^ould 
be  kept  on  for  8ix  weeks  or  two  nionths,  the  thigh  being  niassaged  after  the 
twentieth  daj.  When  the  aphnt  is  removed  the  patient  must  be  careful  of 
his  leg  for  some  tirne,  as  it  is  not  unusoal  for  the  thigh  to  be  refractured  a& 


¥m,  1&.— A  donblo-incllued  pk»e  for  uae  In  certaia  taicturaa  of  tlio  fomur. 

the  resiilt  of  a  falae  step  or  a  slip.  A  plaster  of  Pariš  čase  maj  be  applied  to 
the  tliigh  for  a  month  after  the  splint  has  been  removed,  the  patient 
leaming  to  walk  in  the  meaDtime  upon  crntches.  In  everj  čase  he  mnst  be 
warned  that  the  ahortening  maj  be  so  considerable  as  to  canse  him  to  limp, 
but  there  is  usiiaUj  good  bnnj  union.  In  cases  of  angular  iinion,  and  when 
the  limb  is  greatlj  crippled,  the  que9tion  of  resection  of  the  end  of  the 
bone  maj  be  reasonablj  entertained.  The  surgeon  must,  of  courae,  deal 
with  each  of  theee  cases  on  its  merits,  but  unless  he  be  skilful,  exi}€rienced, 
and  in  a  podtion  to  carrj  out  the  operation  without  anj  chance  of 
suppuration,  he  had  better  not  undertake  it  even  in  the  most  favourable 
čase. 

Fraclure  of  tke  Middle  of  ihe  Škaf  t  of  the  Femiir.  —  Fracture  of 
the  middle  of  the  shaft  of  the  femur  is  a  common  accident  both  in  adiilts 
and  in  ehildren,  either  as  a  result  of  iudirect  violence  or  Icbs  l"requently 
from  blows  upon  the  thigh  or  the  paaaage  of  a  \vheel  over  it*  The  line  of 
fracture  is  uauallj  obHqne  from  before  backward8,  so  that  the  lower  fragment 
pasaes  behiud  the  iipper,  wbich  maj  be  so  sharp  as  to  perforate  the  muecle 
and  skin,  thns  rendering  the  injurj  compound.  The  obHquitj  maj  be  so 
great  as  to  make  the  line  of  fracture  almost  vertical,  or  it  maj  become 
spiral  l>j  follovving  the  arrangemeDt  of  the  libres  of  the  osseous  tissue  at 
this  part  of  the  femur.  The  union  of  vari  on  s  iines  of  fracture  maj  detach 
large  splinters  of  bone,  though  the  fracture  m  not  trulj  comminuted.  On 
the  other  hand,  greenstick,  eubperiosteal,  and  transverse  fractures  are  bj  no 
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meaiis  rare  ia  children,  and  trne  coniDiiiiuted  fractures  may  occur  in  them, 
aa  a  result  of  acurvj,  without  anj  appret-iable  violetice. 

The  signs  of  a  fractui^ed  thigh  are  generally  aiitticiently  distioct.  There 
are  paio,  loss  of  power  over  the  limb,  abnormal  movement  at  the,  puinful 
»pot,  and  crepitiis,  whilat  the  injured  leg  is  materiallj  shorter  than  the 
sound  one  and  ia  very  conipletely  everted.  In  making  comparative  measnre- 
nients  of  the  length  of  the  t\vo  Limbs  čare  must  be  taken  that  the  patient  is 
lying  with  his  two  iliac  bones  upou  the  same  level,  for  inaccurate  resnlts 
will  be  obtained  if  the  pelvis  be  tiJted.  The  measiirements  are  made  from 
the  anterior  superior  spine  of  the  iliimi  to  the  tip  of  the  external  malleolue. 
The  diagnosis  is  oftcn  extreniely  ditiicult  in  children  \vith  inconiplete  frač- 
ture,  and  the  nature  of  the  iujury  is  offcen  entirely  overkioked.  The  prognosis 
is  good  in  simple  fractures  of  the  middle  of  the  shaft  of  the  femur,  but  the 
surgeon  shoiild  remember  that  delayed  and  non-union  are  not  nncornmon, 
that  it  is  the  most  difficult  thing  in  the  world  to  get  union  without  ahorten- 
ing  wlien  the  frač  ture  is  very  obli^ue  or  comininuted,  and  that  a  passive 
8y  novi  tis  of  the  knee  takea  plače  in  nearly  every  fractnred  thigh,  even 
though  the  bone  is  broken  in  the  upper  or  middle  third, 

^r^a/men^.— There  are  veij  many  differeat  methods  of  treating  a  aimple 
fracture  of  the  thigh,  bo  t  here,  as  alwayH,  the  simplest  is  the  best,  and  the 
application  of  a  long  external  spbnt  witli  a  weight  extension  \\t11  nsually 
answer  every  purjijose.  In  the  hrst  plače,  čare  must  l>e  taken  in  moving  a 
person  who  has  &actnred  liis  femiir  to  pi-event  the  siinple  fracture  becoming 
compound,  and  this  accident  is  the  more  likely  to  happen  the  nearer  the  iBJury 
is  to  the  knee.  The  limb  should  therefore  be  immobilised  by  securing  a 
long  extemal  spliot  and  a  shorter  internal  one  to  the  injured  limb.  A  lath 
or  broom  handle  reaching  from  t!ie  armpit  to  the  šole,  with  an  umbrella  or 
walking-stick  along  the  inner  side  of  the  thigh,  \vill  aBSwer  this  purpose 
temporarily,  if  they  be  aecuied  with  handkerefiiefs  tied  round  the  gi-oin, 
above  the  knee,  below  the  knee,  and  a  t  the  ankle,  the  patienfs  legs  being 
afterward8  hound  together  for  additional  8ecurity.  The  patient  wl11  have 
to  he  kept  in  Ijed  and  nursed  for  severni  \veeks,  and  he  should  ttieretbre 
be  placed  a  t  once  u|Mjn  a  low  and  nai^ovv  ii*on  bedstead  pro\ided  with  a 
good  hair  mattress,  whieh  is  not  likely  to  beconie  uneven,  and  sand-bags 
should  be  pliiced  upon  either  side  of  the  leg  untO  the  surgeon  is  reiidy  to 
reduce  the  fracture. 

The  leg  and  thigh  should  now  be  carefully  washed,  dried,  and  dusted 
over  with  oxide  of  zine,  A  piece  of  stout  moleskin  strapping,  2|  inches 
wide  and  about  ti  ve  feet  in  length,  is  doublefl  upon  itself,  and  a  6r|uare  piece 
of  wood,  whose  diameter  is  equal  to  the  widtb  of  the  aakle  at  the  maUeob,  is 
secured  in  the  centre  of  the  strapping  by  four  drawing-pins.  The  strappLng 
iB  waruied  and  applied  to  either  side  of  the  leg,  cai'e  being  taken  that  it 
neaches  two  or  three  inclies  above  the  knee,  and  that  it  does  not  stick  to  the 
malleoli,  for  which  pui-pose  the  lower  six  inches  of  strapping  uj»on  either 
Bide  of  the  leg  are  rendered  non-adhesive  by  guarding  eac"h  strip  with  a 
»econd  piece  of  strapping  of  the  same  width,  so  thtit  the  two  adhesive 
surfiicej*  are  together.  The  twn  pieces  of  stmpping  nmoing  up  the  leg  are 
kept  in  plače  by  winding  a  second  piece  of  plaster  spirally  round  the  leg* 
A  cord  is  then  passed  through  tlie  centre  of  the  wooden  stirrup,  w^hich 
should  lie  quite  8quare  about  three  inches  from  the  šole  of  the  foot  A 
long  external  splint  is  novv  chosen,  of  such  a  length  that  one  end  lies  com- 
forttibly  in  the  axilla  vvithout  exertiug  any  preseure  U|>on  the  armpit  when 
the  arm  i«  by  the  side,  w!iilst  the  external  malleolus  is  opposite  the  centre 
of  the  hole  in  the  splint  which  is  made  to  receive  it     The  spUnt  should 
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have  no  foot-piece,  but  a  flat  cross-piece  ia  Berewed  horizontallj  to  the  Iower 
end  to  keep  the  spHot  eteadj.  The  whole  spUnt  must  l>e  weU  padded  wifch 
tow,  and  it  is  then  laid  along  the  injured  side  of  the  patient,  \vho  ia  plaoed 
flat  on  the  bed  \vithout  any  pillow  under  hia  head.  Two  asaistants  make 
steadj  ext€nsion  upon  the  limb  nntil  the  deformitj  at  the  seat  of  fracture 
diaappears,  the  one  taking  hold  of  the  thigh  just  above  the  knee  and  rotating 
it  inwards,  whilst  the  second  assistant  graaps  the  foot  and  ankle,  \vhich  must 
aleo  be  rotated  inwards  to  the  same  extent  as  the  thigh.  The  enrgeon 
eacnres  the  spUnt  by  appljing  a  bandage  round  the  foot  aud  ankle  in  euch 
a  manner  as  to  keep  the  foot  at  right  ungles  to  the  leg,  the  bandage  being 
aftervvarda  earried  up  the  leg  as  liigh  as  the  tubercle  of  the  tibia.  A  second 
bandage  is  then  applied  to  the  thigh  above  the  seat  af  fracture,  and  a  broad 
flannel  bandage  is  carried  round  the  chest  and  over  the  Bplint.  The  knee 
and  the  tliigh  in  the  inimediate  neighbourhood  of  the  fracture  are  not 
bandaged,  and  it  is  best  to  applj  the  bandage  to  the  foot  and  leg  from 
without  inwards  to  counteract  the  tendency  to  eversion.  When  a  single 
outside  aplint  fails  to  support  the  fnicture  it  may  be  reinforced  by  a  straight 
and  well-padded  wooden  splint  put  at  the  back  of  the  limb  and  reiiching 
from  the  gluteal  fold  to  the  top  of  the  calf  In  other  cases  a  piece  of 
Gr00ch's  "  kettle-holder  "  sjjbnt  niay  be  eut  to  encircle  the  front  and  inner 
fiide  of  the  thigh  from  the  groin  to  the  top  of  the  pateUa.  A  small  pulley 
is  then  fixed  to  the  end  of  the  bed,  either  by  Bcrewiiig  it  into  a  piece  of 
wood  fastened  to  the  bed-foot,  or  by  means  of  a  standard  \\ith  a  movable 
arm  atanding  just  beyond  it.  The  cord  attached  to  the  stirrup  runa  over 
the  pulley  and,  for  an  adult,  carries  a  weight  of  ten  pounda.  The  foot  of  the 
bed  is  then  raiaed  about  four  inches  by  means  of  two  hlocks  of  \vood,  that  the 
patient*s  body  may  act  as  a  counterpoise  to  ttie  traction  of  the  weight.  The 
injured  limb  is  wrapped  in  a  amall  blanket,  a  cradle  ia  put  over  it,  and  the  rest 
of  the  bed  is  made  as  usuaL  Attention  must  be  paid  diiring  the  after-treat- 
ment  to  the  comfort  of  the  patient,  especially  to  aDy  indication  of  ehafing 
at  the  heel,  the  malleoh,  or  over  the  sacrum,  and  the  surgeon  sbould  bear  in 
mind  that  the  effects  of  chronic  alcoholiam  8how  themselves  more  readily 
after  a  fracture  of  the  thigh  than  after  any  other  fracture.  The  first  effect 
of  the  weight  is  to  overcome  the  muscular  spasm,  but  as  this  lasts  from 
tweuty*four  to  forty-eight  hours,  sufficient  time  Bhould  be  allowed  to  elapse 
before  the  lighter  weight  is  replaced  by  a  heavier  one.  In  muscular 
subjects  a  muc  h  heavier  weight  will  be  required  to  secure  a  proper  exten- 
eion,  vvbilat  in  children  the  extending  force  is  generally  calculated  as  two 
pounda  for  a  child  of  two  years  old,  increasing  a  pound  for  each  additional 
year,  The  weight  and  pulley  need  constant  attention,  as  the  cord  often. 
jams  and  renders  the  exten8ion  useless. 

In  children,  where  the  fracture  ia  much  less  oblique  than  in  adults, 
plaster  of  Pariš  čase  appLied  to  the  front  and  back  of  the  limb  and  an 
extenflion  apparatus  anawer  admifably,  the  Liston^e  apbnt  being  applied 
to  the  uninjured  side  for  the  purpose  of  making  the  child  lie  flat  in 
the  bei  Children  who  have  incontinence  of  urine,  very  young  children, 
and  those  who  have  both  thighs  broken,  can  often  be  treated  satisfactorily 
witbout  any  splint,  by  keeping  them  flat  upon  their  backs,  and  rigging  up 
an  extension  apparatus  consisting  of  a  weight  and  pulley  so  situated  above 
the  bed  that  the  thighs  are  flexed  at  a  right  angle  with  the  body.  Restless 
children  who  cannot  be  induced  to  lie  straight  and  fiat  by  any  other  means 
are  beat  secured  in  a  Bryant's  or  double  Thomas's  splint. 

The  duration  of  treatment  varies  with  the  age,  weight,  and  general  con- 
dition  of  the  patient.     Three  weeka  in  bed  is  sufficient  for  a  baby  vf 
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Dannot  walk  ;  for  a  child,  a  month  with  a  further  fortnigbt  in  a  plaster  of 
Paiia  čase ;  but  as  age  inci-easefi  and  the  patient  is  beavier,  a  longer  tirne  is 
required,  so  that  an  adult  will  be  four  or  tive  montbs  before  he  can  walk 
with  easa  The  wa8tmg  and  the  stiflhess  of  the  knee  are  the  most  trouble- 
some  factors  in  the  convalescence,  and  these  are  combated  eatisfactorily  by 
the  employment  of  massage  from  the  twentietb  day  onwards,  or  at  a  later 
period  by  the  use  of  a  hot-air  apparatus.  The  splint  may  be  permanently 
removed  at  the  end  of  five  or  slk  weeks^  but  the  patient  should  then  he 
kept  in  bed  untU  at  the  beginning  of  the  seventh  week  he  is  allowed  to  get 
up  witb  a  plaster  caae  upon  his  thigh.  He  must  tben  leam  to  walk  upon 
crutcbes,  for  too  early  walking  upon  a  firactured  femur  causes  bending  of  the 
bone,  or  it  may  again  be  broken. 

The  symptomB  and  treatment  of  inter-condyloid  fracturea  of  the  femur 
and  of  fracture  of  the  inner  and  outer  condyle8  are  considered  under  the 
heading  "  Knee,  Biseasea  and  Injuries  of." 

Fractubks  op  teb  Lkg. — Fracturea  of  the  upper  end  of  the  tibia 
Q6ceei9arily  involve  the  knee-jointj  and  are  deecribed  under  the  article 
*'Knee-Joint/' 

Fractures  of  both  Bokbs  of  thk  Lkg, — Fractures  of  the  shaft  of  the 
tibia  and  fibula  are  the  result  of  direct  violence,  when  the  fractnres  are 
either  transverse  or  comminuted,  and  the  two  bones  are  broken  at  the  same 
level ;  or  they  are  caused  by  indirect  violence,  when  the  tibia  is  broken  first, 
the  fibula  yielding  afterward8  and  at  a  higher  point.  A  forcible  muscular 
contraction  is  occasioiially  sufficient  to  fracture  the  tibia,  the  fibula  breaking 
Bubsequently  when  an  attempt  is  made  by  the  patient  to  bear  his  weight 
upon  the  injured  limb.  The  tibia  ia  especial]y  liable  to  be  brokeu  by  torsion, 
and  in  these  cases  the  line  uf  fracture  is  often  spiral,  or  the  lower  fragment 
ia  comminuted  whil9t  the  upper  fragment  terDiinates  in  a  slmrp  V-shaped 
end  wliich  often  penetrates  the  ekin,  making  the  fracture  compound. 

The  signs  are  U9ually  so  weU  marked  that  there  is  no  diihculty  in  recog- 
niaing  the  injury,  though  it  is  sometimes  ditlicult  to  discover  whether  the 
fibula  is  broken  as  weU  as  the  tibia.  The  prognosis  varies  with  the  8everity 
of  the  injury,  except  in  children.  Good  bony  union  nearly  alway8  takes 
plače  in  a  eimple  transverse  fracture  where  there  is  little  or  no  displac^ment, 
But  when  the  fracture  is  comminuted  or  oblique  the  repair  is  much  less 
8ttti8factory»  for  it  takes  considerably  longer,  there  is  often  impaired  mova- 
ment  at  the  knee  or  ankle,  and  the  patient  may  complain  of  rheumatie  pains 
for  many  years  afterwarda.  The  course  taken  by  a  compound  fracture  which 
hae  become  septic  is  stili  more  tedious,  and  in  unhealihy  people  is  often 
dangerous.  In  children  of  two  or  three  year8  old  the  simplest  fracture 
require8  as  much  čare  in  its  treatment  as  the  most  severe,  for  I  have  several 
times  seen  so  intractable  a  form  of  non- union  as  a  result  of  a  simple 
fracture  that  ampntation  has  been  required. 

Čare  dming  the  first  few  minutes  after  a  patient  has  broken  his  leg  will 
often  save  months  of  trouble,  for  thoughtless  byBtander8  often  try  to  set  a 
iaan  ni)on  his  legs  wlieo  he  has  fallen,  or  lift  him  so  roughly  or  cyirele88ly 
fts  to  forc«  the  upper  end  of  the  broken  tibia  through  the  skin,  thus  con^ 
varting  a  simple  into  a  compound  fractura  A  doubtful  injury  to  the  leff 
should  always  \ye  treated  m  a  fracture,  and  the  patient  should  be  moved 
out  of  hami'8  way  aa  gently  as  poasible,  some  one  supporting  the  mjured 
limb  and  doing  nothing  else.  An  improvised  splint  should  ahvajs  be 
applieti  to  the  injured  limb  to  8teady  it  whilst  the  patient  is  being  removed 
to  his  home  or  a  bospitaL  The  t\vo  parts  of  the  broken  leg  are  to  be  kept 
in  the  same  straight  line,  and  the  injured  limb  is  on  no  account  to  be 
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allowed  to  hang  down,  nor  shoiild  anj  attempt  be  made  to  drag  otf  tlie  boot 
or  stocking.  It  is  best  to  lay  the  leg  on  a  piUow  or  on  a  folded  coat,  a 
handkerehief  beiBg  tied  roiind  the  leg  and  its  support  above  and  belaw  the 
seat  of  fracture,  or  two  lateral  spliuts  maj  be  improvised  out  of  a  eouple  of 
walking-stick8,  umbreliaB,  or  even  nevvBpapera  folded  leiigthwi8e. 

The  8nhseqaent  tretitment  varies  with  the  Beveritj  of  the  injary  and, 
perhaps  more  than  anj  other  fracture,  with  t!ie  achool  in  which  the  snrgeon 
wa8  ediicated.  Many  surgeons  content  themselves  in  the  eimplest  form  of 
fracture  with  appljing  a  plaster  of  Pariš  caee  at  once;  others  keep  the 
patient  in  bed  a  week  to  allow  the  ewelUng  to  Bubside  and  then  emploj  a 
plaster  ca&e ;  vvhilst  yet  othera,  and  I  confess  that  my  Bjmpathies  are  with 
them,  keep  tlie  patient  in  bed  for  a  longer  tirne  and  sling  the  leg  in  a  back 
splint. 

The  plaster  čase  consietB  of  layers  of  house  flannel  shaped  to  fit  the  foot  and 
leg  (Fig.  20),  and  soaked  in  plaBter  of  Pariš  in  the  manner  described  at  p.  459, 
voL  i*  An  antero-posterior  Bplint  gives  bet  ter  Bupport 
than  the  lateral  ones  usnallj  recommeuded.  The 
anterior  splint  is  a  narrow  one  reaching  from  the 
top  of  the  patella  to  the  end  of  the  metatarsal  bones ; 
the  YK)8terior  one  ia  broad  enough  to  support  the  leg 
both  on  its  inner  and  outer  sides,  and  it  extends  from 
tlie  top  of  the  ham  to  the  web  of  the  toes.  Čare 
muat  be  takon  whilat  the  splint  is  hardening  to  main 
tain  the  foll  length  of  the  leg,  to  keep  the  foot 
exactlj  at  right  angles  with  tlie  leg,  especially  to 
avoid  eversion  of  the  foot,  and  to  see  that  the  lower 
fmgment  is  neither  twisted  nor  tilted  upon  the 
upper  fragment.  The  two  jjaris  of  the  plaster  of 
Paria  čase  are  boimd  on  to  the  leg  with  a  figure-of- 
iSSlf  ACiJtiSi  c^??i^f°r«nc«  eight  bandage  apphed  before  the  plaster  bas  set.  If 
My^hep!lJSbSowBD'&^^^^^  the  plaster  čase  ia  to  be  used  at  once  it  must  be  put 
for  ui«  foot,  and  ttieinrieiit«.  on  before  tliG  8welling  has  commenced,  and  the  snr- 
otts  ng  or  ean  .  geon  in  charge  of  the  čase  ehonld  liimself  hold  the 
leg  in  proper  position  until  the  plaster  has  beeorae  thoroughly  hard.  He 
should  remember  that  bnll^e  often  form  under  the  skin  when  the  leg  is 
broken,  and  that  a  čase  which  fits  accnrately  at  tirat  become^  snfliciently 
loose  in  the  course  of  a  week  to  allow  of  the  tragmeuts  becomiog  displaced. 
He  must  therefore  keep  the  patient  under  daily  observation,  and  be  ]irepared 
to  apply  a  fresh  čase  as  soon  as  may  be  necess^xry,  Maestige  may  he  eom- 
menced  from  tlie  seventli  day  in  simple  caaes,  and  should  be  |>articularly 
directed  to  the  knee  and  ankle.  The  patient  should  be  kept  at  rest  for 
three  weeka  \vhen  both  bones  are  broken,  and  he  may  then  be  allowed 
walk  npon  crutches,  the  injured  leg  being  kept  in  the  jijlaster  c^tae  for 
least  six  week8, 

A  certain  amount  of  risk  attende  the  immediate  treatment  of  even  a 
simple  fracture  by  tliiB  method,  and  many  surgeons  therefore  prefer  to  keep 
the  patient  in  Ijed  until  the  svvelling  has  subsided  before  applying  a  pkster 
splint.  The  foot  and  leg  must  be  kept  steady  and  in  a  proper  position  for  a 
\veek  or  more,  and  this  is  best  effected  by  a  baek  splint  and  suspension  of  the 
leg.  For  this  purpose  a  well-padded  metal  back  splint  with  a  rectangular 
foot-piece  is  selec ted  (Fig.  21).  It  should  be  suiliciently  long  to  reach  as 
high  as  the  middle  of  tlie  thigh,  aod  broad  enough  to  prevent  any  compres- 
sion  of  tlie  leg  by  the  side  splints  and  bandage.  The  splint  must  be  hent  to 
an  ob  tuše  angle  opposite  the  knee  to  keep  the  joint  in  slight  flexion,  and  thus 
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to  relax  the  muscles  of  the  calf.  The  spHiit  ahoiild  be  provided  with  twa 
GToss  pieces  with  perforatians  of  suificient  width  to  allow  an  ordinarj  leather 
rug-stmp  to  pasa  throiigh  the  hole  on  eaeh  side,  one  croes  piece  being 
situated  jast  above  the  foot- piece,  the  other  immediatelj  below  the 
knee.  Two  vvell-padded,  straight  wooden  aplints  are  alao  obtained^  long 
enough  to  re^ch  troin  the  foot-piece  to  the  knee,  and  about  four  inches  in 
width,  Provided  with  this  apparatus,  some  small  pada,  a  roll  of  strapping, 
bandages,  8iifety-pins,  a  pair  of  rug  straps,  a  "  cratUe,"  webbing  straps  with 
buekles,  and  a  teacupful  of  atarch  paste,  the  surgeon  proceeds  to  set  the 
broken  leg.  The  whole  limb  is  shaved  if  oecessarj,  and  is  thoroughly  but 
gentlj  wa8hed  with  warra  soap  and  water ;  it  is  dried  and  is  dusted  over 
with  oxide  of  zine.  It  is  then  raised  from  the  bed  by  the  snigeon,  who 
takes  a  firm  hold  of  the  foot  and  of  the  calf,  \vhilst  an  aaaistant  »lipa  the 
spUnt  beneath  it.  The  leg  is  then  lowered  on  to  the  splint,  the  assiatant 
putting  a  smaU  pad  beneath  the  tendo  Achillis  to  prevent  any  pressure 
upon  the  heel     The  foot  is  secui-ed  to  the  foot-piece  by  a  roller  bandage, 
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Fia.  sa.— PmctQi«l  l«g  tmited  bj  m  bučk  upUitt  with  slde  <ipUDt«»  Uib  limb  bdng  twni]g  \n  t  erAdl«. 

one  end  of  which  is  pinned  into  the  padding  on  the  inner  side  of  the  splint 
The  bandage  is  then  carried  betvveen  the  padded  foot-piece  and  the  eole  of 
the  foot  to  the  oiiter  side,  theoce  across  the  foot,  round  the  baek  of  the  foot- 
piece,  and  again  round  the  foot  with  a  reverse.  The  snrgeoa  uow  takes  the 
foot-piece  to  which  the  foot  is  attached  in  his  hands,  wiulst  the  assistant 
eteadies  the  leg,  Gentle  traction  is  then  made  vi|x»n  t!ie  foot  until  the  dis- 
placement  ia  reduced  at  the  seat  of  fnicture,  and  until  the  two  fragments  of 
the  tibia  are  l>rought  into  goiid  apposition.  The  t'ixit  and  tlie  lower  frag- 
ment are  also  nioved  until  the  inner  edge  of  the  patella,  the  inner  ankle, 
and  the  inner  side  of  tlte  great  toe  are  in  the  same  vertical  plane  wheu  the 
patella  looks  directly  upward8.  A  strip  of  adhesive  plasfcer  tvvo  inches  wide 
Ib  then  carried  spirjd!y  ronnd  the  leg  and  splint  j  ust  above  the  inalleoli,  a 
similar  piece  just  l>elow  tlio  knee,  and  a  third  piece  round  the  tliigh,  A 
few  turna  of  bandage  \vitli  reverses  are  then  put  on  at  eaeh  of  thesc  placee, 
leaving  the  fracture  and  tlie  knee  unbandaged*  and  a  little  atarch  paste  is 
bruahod  over  the  bandages  to  keep  them  in  position.  The  two  lateral 
Bplints  are  apphed  to  tlie  leg  and  are  kep  t  in  plače  hy  vvebbing  straps,  the 
cnidle  is  put  over  the  limb,  and  the  splint  is  slung  to  it  by  the  straps,  so 
that  it  8wing8  just  cleiir  of  the  bed. 

Professor  Chiene  givcs  the  following  directions  for  making  an  irn|>rovised 
box  Hpliot  when  the  more  elaborate  form  here  described  is  not  available: — 
*'  Take  two  Hat  pieces  of  wood  about  half  an  inch  tbick,  and  betWGen  four 
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and  five  inchee  broad,  and  long  enough  to  reach  froni  a  Uttle  above  the 
knee-jomt  to  b€yond  the  heeL  A  large  sheet  Iblded  so  that  its  breadth  may 
be  eqiial  to  the  length  of  the  aplint  is  theo  prepared,  and  the  splinta  are 
roUed  up  in  it  towardB  one  another,  beginning  with  one  a  t  either  end  of  the 
sheet  Go  on  folding  until  the  distance  betweeii  the  two  splinta,  whea 
vertical,  may,  along  with  a  little  padding,  be  just  Bufficienb  to  enclose  the 
limb.  Pad  well,  and  fix  in  poaition  wit!i  three  slip  k  nota.  Keep  the  foot 
at  right  angles  to  the  long  axis  of  the  limb  bj  means  of  elaatic  or  a  bandiige, 
and  plače  the  leg  upon  a  pillovv.  In  oblique  fracturea  of  the  tibia  exten8ioa 
may  be  reqmred  to  prevent  shortening.  In  compound  fracturea  it  may  be 
neces8ary  to  mould  a  splint  to  the  leg,  and  rabbit  wire  netting  iblded  into 
layers,  to  give  it  aufficient  Btability,  with  an  old  bknket  as  padding,  can  be 
fashioned  into  an  excellent  splint  aceurately  iitting  the  iiijnred  limb," 

When  a  box  spUnt  Ib  nsed  the  surgeon  must  carefully  watcth  the  limb 
to  see  that  the  heel  as  well  as  the  toes  tonch  the  rectangular  foot-piece,  aa 
even  a  Uttle  equinnB  ia  very  troublesome  to  the  patient  \vhen  he  begins  to 
walk  again.  He  niiist  also  make  sure  that  the  heel  pad  is  efleetive  in  keeping 
pressure  off  the  heel,  wldeh  easily  gets  sore.  A  well-applied  splint,  too,  is 
comfortable,  and  will  prevent  the  apasmodic  starting  which  is  often  a  very 
painful  aceompaniment  of  frač  ture.  The  surgeon  should  ha  ve  no  hesitation 
in  taking  down  the  \vhole  splint  and  readjusting  the  fracture,  if  there  ia  the 
least  real  gronnd  for  complaint,  within  the  first  few  day8  of  the  injnry,  and 
he  muat  always  be  ready  to  readjust  the  bandagea  to  accommodate  ony 
unusual  amount  of  swelliDg.  Tlie  splint  may  be  abandoned  on  the  twenty- 
first  day  in  favonr  of  the  plaater  of  Faria  čase  before  described,  but  maesage 
of  the  leg  and  ankle  may  l3e  commenced  a  week  earher.  The  proeess  of 
shampooing  is  particularly  valuable  in  these  cases  because  the  skin  is  apt  to 
get  dry  and  scurfy.  It  ia  better  not  to  interfere  with  the  bulk^e,  which  ar©] 
often  large  and  numerous. 

There  are  many  cases  in  which  it  is  impossible  to  get  the  fragmenta  of 
bone  into  gooti  apposition,  and  it  is  then  justiliable  to  undertake  a  fornial 
operation,  expo8ing  the  ends,  wiring  them,  and  uniting  the  wound  so  that  it 
heala  by  first  intention. 

TreiUment  of  Compound  Fra^tures  of  the  Leg. — Compoimd  fi"actures 
of  the  more  aimple  variety  should  always  be  treated  in  the  hope  that 
th6y  may  heal  aseptically,  or  at  any  rate  with  a  minimnm  of  eonstitutional 
diaturbance.  The  surgeon  should  first  wash  and  disinfect  his  hands, 
and  when  a  sharp  fragment  of  bone  protrndes  through  the  ekin  it  must 
be  thoroughly  cleansed  with  hot  soap  and  water.  It  is  then  bathed 
in  &  aolutiott  of  biniodide  of  mercury,  which  is  first  of  a  strength  of 
1  in  500,  and  afterwards  of  1  in  1000,  the  biniodide  being  somewhat 
more  8atisfiactory  than  the  perehloride  of  mercury.  The  fragment  of  ^ 
bone  is  afterward8  replaced — ^and  the  akin  covering  the  shin  is  so  thin  and  ' 
elaatic  that  a  comparatively  large  piece  of  bone  leavea  but  a  small  hole  when 
it  haa  been  returned  to  ita  normal  position,  The  akin,  hoth  in  the  neighbour- 
hood  of  the  wound  and  for  some  diatance  round  it^  must  be  cleaned  and 
thoroughly.disinfected  by  scrubbing  it  with  a  nail-bnish,  after  lathering 
with  soap  and  water.  It  is  then  washed  with  turpentine  or  methylated 
špirit,  Boaked  for  two  minutes  in  a  solution  of  biniodide  of  mercury  in 
methylated  spirits  (1  in  500),  and  afterwarda  dressed  with  a  piece  o£^ 
cyanide  gauze  wetted  with  a  solution  of  1  in  2000  biniodide  of  mercury^ 
A  layer  of  cotton  wool  is  placed  over  the  gauze>  and  tlie  whole  ia  kept  in 
plače  by  a  bandage.  The  limb  is  then  treated  in  the  same  way  as  a  aimple 
fracture,  and,  in  a  healthy  person,  it  often  heals  without  fi^rther  trouble. 
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It  18  better  to  enlarge  the  wound  if  there  is  anj  difficultj  in  reducing  the 
fragment  rather  than  bmiae  the  »km  and  soft  tissues  by  nsing  violenee. 
The  fragment  may  be  8awn  off  in  extreme  cases,  and  if  there  is  much 
bleeding  and  laceration  the  patient  should  be  placed  under  an  ansesthetic 
and  the  parts  thoroughlj  dimifected,  the  detached  fragmenta  of  bone  being 
removed,  and  the  Imib  dressed  in  the  manner  just  described.  Sev^© 
compoimd  comminated  Cractures  with  estenaive  destruction  of  the  soft 
parts  and  injurj  to  the  Tessels  and  nen^es  require  amputation. 

Fracturkd  Fibula,— The  upper  end  of  the  fibula  may  be  fractured  by 
direet  violenee,  as  by  the  passage  of  a  wheel  over  the  leg»  the  tibia  eacaping 
injnrj ;  by  indirect  violenee  when  the  leg  is  so  powerfiilly  adducted  as  to 
put  an  extra  strain  upon  the  esternal  lateral  ligament,  or  by  a  8udden 
oontraction  of  the  biceps  femoris  musde. 

The  signa  of  fracture  are  the  altered  position  of  the  head  of  the  fibula 
owing  to  the  upward  displacement  caused  by  the  biceps,  and  the  impairment 
of  function  due  to  pneasure  upon,  or  injury  to,  the  peroneal  nerve  at  the 
point  where  it  wind8  round  the  head  of  the  bone, 

The  prognosis  depends  in  great  part  upon  the  nerve  lesions,  which  are 
either  immediate  or  remote.  Severe  pain  in  the  oaurae  of  the  nerve,  with  a 
buming  pain  referred  to  the  foot,  after  an  injury  to  the  top  of  the  fibula,  is 
evidence  that  the  nerve  bas  beeu  injured,  whilst  herpetic  eruptions,  ulcera- 
tion,  glo6sy  skin,  and  the  appearance  of  talipes  equino-varu5  at  a  niuch  later 
time,  due  to  paralysis  of  the  peronei  and  extensor  muscles,  would  indicate 
that  the  nerve  was  8eriously  inaplicated,  and  would  jufitify  an  incision  in  its 
course  to  ascertain  the  cauae,  Inasmuch  as  the  sjnovial  membrane  of  the 
tibio-fibular  artieulation  sometimes  comrnunicates  with  the  knee-joint, 
Iraeture  of  the  upper  end  of  the  fibula  is  occaaionally  associated  with  some 
sweUing  and  infiammation  of  the  larger  6ynovial  membrane. 

The  treatment  consists  in  relaxing  the  biceps  to  keep  the  two  fragments 
in  good  apposition,  and  the  leg  ahould  therefore  be  kept  with  the  knee  bent 
to  a  right  angle  for  a  fortnight  or  three  week8,  though  if  an  incision  bas  to 
be  made  to  explore  the  nerve  there  is  no  reason  why  the  two  fragmente 
ahould  not  at  the  same  tirne  be  united  with  silver  wire.  At  the  end  of 
three  weeks  the  patient  may  be  allowed  to  walk  with  his  leg  and  knee 
enclosed  in  a  plaster  čase. 

Fractures  of  the  middle  of  the  shaft  of  the  fibula  are  generally  caused 
by  direet  violenee,  They  are  either  oblique,  transverse,  comminuted, 
multiple,  or  much  more  rarely  incomplete.  Simple  fractures  of  the  middle 
of  the  sliaft  of  the  fibula  are  sometimes  very  difficult  to  recognise,  for  the 
bone  is  well  surrouoded  by  muscle  and  the  displacement  is  not  great,  Pain 
can  be  elicited  locally  by  pressure,  as  well  as  by  **  epringing "  the  fibula. 
that  is  to  say,  by  holding  the  lower  part  of  the  leg  8teady  vvhilst  pressure  is 
made  upon  the  upper  part  of  the  outer  side  of  the  filmla.  A  skiagraph, 
however,  will  alway8  make  cletir  the  uature  of  the  mjury*  Here,  il  any- 
where,  the  ambuktory  treatment  with  mas^ige  may  be  emplojed.  It  consists 
in  the  application  of  a  plaster  of  Puris  čase  in  two  lateral  portions.  The  foot 
muat  be  kept  at  right  angles,  and  čare  must  \>e  taken  to  see  that  the  čase 
continues  to  fit  so  long  as  it  is  used,  Repair  takee  plače  in  three  week8, 
but  the  patient  may  complain  of  neuralgic  pain  in  the  seat  of  injury. 
Fractures  of  the  fibula  within  four  inches  of  the  external  malleolus  are 
considei^ed  under  the  article  "  Ankle-Joint,"  vol,  i.  p,  260. 

Fracturrd  Tibia. — Direet  violenee  may  fracture  the  tibia  either  at  its 
upper  end,  when  the  Une  of  fracture  is  transverse  or  more  rarely  vertical, 
or  at  any  part  of  the  shaft,  when  the  fracture  is  usuaUy  obUque.     The 
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bone  is  eufficientlj  subciitaneoua  to  enable  a  fracture  to  be  detected  easil/ 
if  the  patient  be  seen  before  tbe  BweUiiig  bas  occiirred,  bo  t  at  a  later  tirne 
tbe  diagnosis  is  uiore  difficult  aince  tlie  fibula  aets  as  a  splint  and  there  is 
verjr  little  displacement.  Tbe  prognosis  is  ^ocaL  Tbe  treatraent  conaists 
in  keeping  tbe  patient  in  bed  \vitb  bis  leg  on  a  rectangtilar  eplint  nntil  tbe 
8weUing  bas  subsided.  lie  uaaj  then  he  allowed  to  go  about  on  crutches 
after  a  pkster  of  Pariš  c^iise  bas  t>een  applied. 

Fkactures  of  THE  Tarsus  (fractures  of  tbe  astragalus  are  considered 
onder  tbe  beading  "  Ankle,  DiseaBes  and  Injuries  of*'). — Tbe  oa  calcia  is 
sul>ject  to  Beveral  fractiires,  Tbe  bone  may  be  cnislied  as  a  result  of  falls 
upon  tbe  feet,  or  severe  iojoriea  maj  bemtiicted  npon  it  by  tbe  forcible  con- 
traction  of  tbe  powerful  niusclea  attacbed  to  it ;  less  often  splinters  of  bone 
may  be  detaehedj  or  some  of  its  bonj  prominences  may  be  separated. 

Tbe  foot  is  llexed  at  tbe  ankle  \vben  tbe  bodj  of  tbe  bone  is  broken  and 
tbe  power  of  exten8ion  is  lost ;  there  is  great  pain  in  tbe  tarsus,  and  crepitua 
can  usualiy  l>e  felt     Tbe  widtb  of  tbe  lieel  is  incjreased,  and  tbe  inaUeolil 
are  nearer  to  tbe  šole  tban  on  tbe  Bound  side,    Tbe  patient  sliould  be  kneel- 
iug  wbil8t  tbe  snrgeon  rnakes  hia  preliininary  exaoiination.     The  diagnosia 
is  often  difficult,  and  tbe  injury  bas  been  mistaken  for  a  Fott*a  fi-actiire  and 
for  a  severe  sprain.     Tbe  prognosis  is  uot  veTy  favouralde,  as  some  amonnt 
of  tiat-foot  is  nearly  alwaya  left,  and  in  severe  fractures  tbe  ankle-joint  may 
be  in  vol  ved.     Treatment  consists  in  keeping  tbe  foot  and  leg  at  rest  in  a 
plaster  of  Pariš  čase  for  fully  tbree  week8,  nmssiige  lieing  coniinenced  at  tbe 
end  of  a  fortnigbt,     Wben  a  violent  contraction  of  tbe  tendo  Achiliis  haa, 
torn  away  a  fragment  froni  tlie  xM)8terior  aspect  of  tbe  os  calcis  it  may  be ' 
necesaarj  to  pin  tbe  fragment  to  the  body  of  tbe  bone,  if  it  canoot  be  kept 
in  plače  bj  liexing  tbe  knee  and  extending  the  foot, 

Tbe  auBtentaculum  tali  is  ^aisionallj  torn  otT  by  forcible  inversion  of 
tbe  šole  of  tbe  foot,  Tbe  accident  is  attended  by  pain,  inal)ility  to  walk,  a 
eudden  cbange  from  inversion  to  eversion  of  the  foot,  and  sborteniog  of  the 
heel  due  to  a  sUght  displacement  forward  of  tbe  os  calcis,  Crepitns  may  be 
felt  on  tbe  inner  border  of  tbe  foot,  The  prognosis  is  coniplicated  by  the 
sul)sequent  tendencj  to  flat-foot.  Tbe  treatment  consists  in  tbe  application 
of  a  plaster  of  Pariš  čase,  with  sufiicient  inversion  of  the  foot  to  bring  the 
two  fragmenta  together. 

Fractures  of  tue  Metatahsal  Bones. — The  metatarsal  bones  are 
nearly  ahvajs  broken  by  direct  \aalence,  and  it  is  said  that  tbe  first  and 
iifth  metatarsals  are  more  often  fractured  than  tbe  second,  third,  or  fourtlu 
Tbe  injurj  ia  eitber  simple  or  conipound,  and  the  broken  ends  of  the  bone 
project  beneath  the  skin  on  the  dorsum  of  tbe  foot.  There  is  often  so  much 
8welhog  and  bruising  of  the  foot  as  to  render  tbe  diagnosis  difficult,  though  ^ 
the  localised  pain  reoders  the  natore  of  tbe  injury  obvioua. 

In  simi>le  fractures  tbe  prognosis  is  good  if  čare  he  tiiken  to  get  unionl 
with  tbe  least  possible  displacement,  bot  in  compound  fractures  tbe  severityj 
of  the  injiiry  may  render  amputation  indispensiible.  Tbe  du'ty  babits  of  1 
people  hable  to  injurj"  of  the  metatarai^il  bonea  make  it  neces8aFy  to  be 
e8pecially  careful  in  disinfecting  tbe  feet  wlien  the  skin  is  abraded,  for  the 
bruised  tiasues  ea8ily  suppurate.  A  CHne's  splint  witb  tbe  foot-piece  at  i 
right  angles  appbed  to  the  outer  side  of  the  foot  maj  be  emplojed  in  these  ] 
cases  until  tbe  swelling  bas  subsided. 

FuACTUEEs  OF  TiiE  Metatauj^al  Phalanges. — Tbe  phalanges  of  tlie^ 
toes  are  broken  by  direct  ^dolence,  and  tbe  fracture,  except  in  the  great  toe, 
is  nearly  ahvajs  com|>ound,     Tbe  pain  and  crepitua  render  the  diagnosis 
easj.     The  prognosis  is  good  in  aimple  fractvu^a,  biit  extensive  suppuratioa 
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mad  moETomB  nmf  Mkm  ^  fCTn^oiid  teetve  imkBB  it  fa«  thorooglilf  dis 
infiscted  immedmtel J  afier  Ihe  ugmj. 

A  gattiKpadia  spliiit  nmj  be  inoolded  to  tiie  iiuier  sids  of  lli»  fool 
in  feietims  of  the  ^mt  toe,  wliilsi  in  ftadnras  of  llie  phftkugMi  of  tke 
dfaer  toes  tbe  <1hiwhbh  i^pSed  to  tlie  vooad  ue  gemomllj  snllkiHil  te 
keep  tbe  fragE^enlB  in  good  ^ppositicMi  imtil  mucm  t&fces  pkoa  Ei«7 
eSvt  most  he  made  to  prešerne  Ifae  gT>aat  toe  aA«r  Cracture^  bol  in  Ifas 
trna,  wlie&  Ihere  bas  beeii  oonmiiiiiitioii  witb  mueb  bndsiiig  of  Ihe 
,  it  is  iiMMiliiiiiM  more  profitabfe  to  ampntate  at  onoeL 
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Fragilitas  Ossium. 

FragUiias  oanMin  or  (Mi9{Mai!A|froii#  maj'  be  delined  as  an  unnatund 
brttlleEieaB  of  Ibe  bones.  The  terms  are  employed  to  denote  twt>  difierent 
coraditions — (i)  An  aboormal  brittlenees  of  tbe  boaee  oocoiring  as  a 
ajmploni  in  consequenoe«  for  example,  of  tumouis  in  Uie  bones«  dismao« 
senililj ,  joini  diseaae,  cacbexia  of  malignant  diaeaae,  sjrphilis^  nckets^  insanit^, 
looomotor  atasia,  acorbatus — €.g.  seTeral  finaoturoa  reoonled  hj  Gutbne 
in  a  child  ^t.  21  jears,  who  had  bcuitj;  and  laatlj,  pho^borus 
poidoning,  as  in  two  worker8  in  a  lucifer-tnatch  factorj,  each  of  wbom  had 
**  at  different  times  botb  thigh  bones  broken  in  a  ridiculouslj  simple  fashion'* 
*  (Dearden).  In  mich  cases  Uiere  is  rarefaction  of  tbe  bones,  which  are  ligbt 
and  pc»ou8»  and  which  maj  fihow  deformitv  from  rq»6aled  fracture&  (ii) 
Idiopatbic  Fragilitas  08Biam,a  Beparate  and  distinet  oondition,  not  secondai/ 
to  JUiy  pre-existing  disease.  The  brittleness  bere  is  not  aocompaDie^l,  so  far 
as  is  kaowD,  by  any  constant  local  alterations,  nor  does  tbe  chemical  con* 
stitution  of  tbe  bones  satisfacioiilj  account  for  tbeir  fragilitv.  The  bonee. 
thongh  verj  brittle,  do  not  tend  to  bend,  bat  in  cx>naequence  of  numerous 
ftaotures  thej  become  much  d^formed.  The  bones,  and  especiallj  tboae  of 
tbe  kmer  limba  and  the  ribs,  are  liable  to  fiucture  after  vetj  sliglil  violenoe, 
€,g.  wbile  tbromng  a  cricket-liall  ( Willet),  from  a  slight  fall  or  hlow,  or  e^en 
firom  mere  moTement,  aay,  of  the  limbs,  as  in  SpurreU^s  čase.  The  diseass 
is  often,  though  uot  always,  hereditary,  and  several  members  of  the  family 
may  be  affected,  as  in  Hunter  s  casea  Tbe  first  fractnre  often  occm-s  duhng 
childhood,  and  sabsequently  fractures  take  plače  repeatedly.  Stanlev  quotes 
tbe  čase  of  a  girl  aged  fourteen,  ^ho  had  had  31  fracturea.  Dent  nscords 
27  fiBCturea  in  a  maa  aged  twenty-nine,  and  in  Tyrn?ir8  cas«  there  liad  bean 
22  fractures — K5arcely  anv  loog  bone  had  escaped. 

DiaijnošU  of  the  idiopathic  fonn  can  only  be  made  hj  excluding  those 
couditions  caosing  rarefaction  and  atropby  of  bone.  A  bidt<^»ry  of  the 
disease  in  tbe  relatives  is  important,  and  it  must  not  be  coufouuded  with 
osteomalacia.     As  Fragilitas  ossium  may  affect  the  foetus  in  uiero,  and 
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the  fietns  be  bom  prematurely  witli  multiple  fractures,  tlie  disease  has  a 
cerfcain  importance  from  the  medico-legal  etaodpoint 

Treahnent. — Union  is  usiially  nipid  and  firm.     We  have  no  means  of 
checking  or  euring  the  disease  itself. 

LITERATURE,—!.  Deahden.  Brit.  Med.  Joitr.  18&D,  ii.  p.  270.— 2,  Dent.  IhuL  1896, 
ii.  p.  1448.— 3-  Kntjkrlen.  Virchow's  Archiv^  Bd.  cxxxL  1S93,  p.  223^  with  references,— ^ 
GuTttKlK.  Tram,  Poih,  Soc,  Lotidon,  x\ix.  1898,  p.  199.— 5,  Hukteil  BriL  Med.  Jour, 
1898,  I  p.  488.-6.  Khbcke.  Berlin,  klin.  frochetischr.  1898,  p.  651.— 7.  SpurkeL!..  Trajts. 
PaiK  Soc.  Lofulon,  x\xt^  1898,  p.  192.— 8.  Stani.ev.  A  Treaiise  m  Discosu  of  the  BoJtes, 
1849,  with  referencea. — 0.  Stekn-beko.  "  V*;get.  u.  Sjslemerkr.  d.  Knoelien  "  {NothDagel, 
Sptc.  Falh.  n.  Thtrap.  Bd.  viL  Tbcil  ii.  Al>tli,  ii),  with  otlier  refereucea. — 10,  TTRttELL*  St. 
Tho7na9'  Eosp.  Jiep.  18S6,  L  p,  49.^11.  Willet.     Trans,  PcUh,  Soc,  London,  ilii.  1898,  p.  196. 


F  ram  boesia.    See  Yaws. 

Friedreich's  Ataxia.    See  Paealtsis. 

Frostbite.     See  Gangrene. 

Fronta!  Sinus«    ^e«  Noše. 

Fung^us  Disease  of  India.    See  Mvcetoma. 

Furuncle.    See  Boils. 

Furunculus  Orientalis.— Stn.  :  Oriental  Boil  or  Som 

Undee  this  heading  must  be  described  an  affection  which,  under  various 
naniefl,  is  exceedingly  comraon  in  some  parts  of  tropical  coiintries.     Sooner 
or  later  almoat  everj  one  reaiding  in  the  tropics  sutters  from  boik,  either 
8iogly  or  in  erops,  biit  in  some  places  boils  appear  to  be  endemic  iis  well  as 
epidemic,  and  are  well  known  under  the  local  nanies  Aleppo  evil,  Biskra 
Ijutton,  Button  de  Crete,  Delhi  boil  or  sore,  as  alao   Garzehad,  Jejpore, 
Lahore,  Moultjin,  Meerut,  Roorkee,  Scinde,  Umballa,  Agra,  and  Aden  boilaj 
or  sores,     Until  very  recenfcly  aiithorities  dilfered  as  to  the  identity  of  theeal 
Ltoils,  but  now  almost  ali  agree,  and,  for  practical  purposea  at  any  rate,  they  ' 
may  be  said  to  be  identiciiL 

Ali  ranks,  8exes,  ages,  and  classes  of  the  popiilation  niay  be  affected,  and 
the  exp08ed  parts  of  the  body  are  very  prone  to  attack,  although  the  boils  may 
appear  ali  over  the  body,  except  opon  the  palms  of  the  hand  and  soles  of  the 
feet,  and  they  are  rare  upon  the  scalp.  Children  are  U8ually  attacked  on 
the  face. 

These  l»oils  are  most  frequently  met  with  during  the  rainy  seaaon,  and 
vary  in  number  from  one  or  t%vo  to  fifteen  or  even  more,  althongh  the 
smaller  number  is  the  most  usuaL  Horses  and  dogs  probably  also  Bufler 
from  thiB  afiection. 

Debility  certainly  prcdisposes  to  boils,  as  also  the  combined  effects  of 
malarious  influences,  exposiire  to  long-continued  heat  and  residence  in 
insiinitary  localities,  aided  perhaps  ooca8ionally  by  a  scorbutie  or  ejrphilitic 
taint. 

The  €iiolog^y  of  this  affection  is  in  an  unaati8factory  atate.  Lewis  andi 
Cunninghame  thonght  that  there  wa3  no  evidence  of  any  paraaitic  agency 
in  the  prodiiction  of  the  di.sease,  and  considered  that  it  waa  due  to  the 
chemical  constituents  of  the  water.  Yandyke  Carter  considered  that  Delhi 
sore  and  Button  de  Biskra  were  identical,  and  thonght  it  dne  to  somej 
fungus.  Othcr  obscrvcrs  think  that  the  disease  ia  due  to  inocnlation  bj 
aome  insect 

If  the  boil  be  examined  mieroscopiciilly,  infiltration  of  the  skin  and  the, 
areolar  tissue,  with  IjTnphoid  and  epitheEoid  ceUs,  is  seen ;  these  cells  ckisterl 


FUEUNCULUS  OKIENTALIS 


45 


I 


rouad  the  blood-vessels  aod  IjiDphatios.  Tlie  Euclei  of  the  cells  are  from  3  /z 
to  6  /A,  the  cells  themselves  Irom  7 /a  to  9 /i.  In  1885  Cunmiigham  made  a 
further  investigatioB,  and  said  that  the  diaeased  processes  might  he  associ- 
ated  wth  and  possiblj  cauaed  by  peeuliar  parasitic  bodies  which  he  found ; 
they  conld  be  stained  by  gentian  violet.  His  researches  were  cuntirmed  by 
Frith,  but  Riehl  Hiibseqiiently  foimd  micrococci,  as  did  Poncet,  varying  in 
size  from  0*9  /i  to  1*0  /i  in  the  granuktion  cells.  The  whole  matter  is, 
howeTer,  at  preaent  indefiDite. 

The  incubation  of"  the  disease  varies  from  3  to  16  dayB.  After  one 
attack  a  certain  local  inimunity  is  enjoyed,  and  Bagdad  Jew8  are  said  to 
hare  inoculated  their  children  eo  as  to  prevent  their  diafiguremenfc.  The 
Talne  of  thiB  practice  is  however  donbttul,  as  the  affection  can  be  iin- 
doubtedly  produced  by  inoculations  upon  persons  wha  have  previou8ly 
suffered  trom  it,  but  here  again  Information  is  not  aljHohitelj  accurate,  and 
locai  rather  than  general  ininmnity  is  most  probable. 

The  s^jnptoms  of  this  atJection  are  tirst  itching,  foUQwed  by  the  appear- 
ance  of  a  reddish  spot,  which  usuallj  siirroimds  a  bair  ioUicle.  A  papiile 
resnlts,  which  gradiially  eniarges  until  a  more  or  less  appreeiable  tiibertjle, 
of  a  ahotty  feel,  results.  Tliis  in  a  few  days  softens,  bretiks  down,  and  an 
ulcer  is  developed,  w!iich  uloer  graduallj  spreads  imtil  an  area  of  some  two 
or  three  inches  in  diameter  nmy  resiilt  in  severe  cases.  It  is  far  more 
UBually  limited  to  an  ulcer  of  perhaps  an  inch  in  diameter.  The  ulceration 
^reads  by  erosion ;  the  margins  are  peifieiidicnlar,  ragged,  and  surrounded 
by  aa  areok.  The  surface  of  the  ulcer  discharges  a  sero-purulent  matter 
wh]ch  forms  scabs,  aa  a  nile  covering  the  entire  lesion.  The  onaet  of  the 
disea^  is  aooompanied  by  more  or  less  constitutional  distiirbancc\  malaise 
and  fever  being  u8uaUy  preaent  and  sometimes  severe,  The  doration  of 
the  afFection  varies ;  sometimes  the  ulcer  is  small  and  heala  rapidlj,  but  it 
may  last  for  a  year.  The  diiration  is  not  much  influenced  by  treatment  in 
the  preisent  state  of  our  knowledga 

With  regard  to  treatment,  great  oleanliness  is  n6oea8ary  to  avoid  auto- 
infection.  The  constitutional  condition  must  be  carefully  inqiiired  into, 
and  tonics,  such  as  iron,  quinine,  arsenic,  and  the  mineral  acids,  are  indi- 
cated.  Change  of  air  is  very  beoeficial  In  severe  cases  the  patients 
ehould  be  sent  eithcr  home  or  to  some  local  sanatorinm.  The  sufferers 
should  be  well  supphed  with  nourishing  food ;  stimulants  may  be  required, 
and  the  bowels  should  be  carefully  regulated  Local  treatment  must  depend 
iipon  circnmstances,  If  the  čase  is  seen  early,  Dr,  Fleming^e  treatment  of 
applving  strong  mineral  acid  or  potassa  fusa  to  the  pimple  severa!  times,  so 
aa  to  thoroughly  deatroy  it  and  turn  it  into  an  ulcer,  may  be  rccommended, 
the  ulcer  being  treated  on  general  principles  subsequently,  but  not  irritatei 
Native  practitioners  often  use  the  actual  cAiitery  in  the  earlj  stage,  and 
the  WTiter  has  found  thig  useful,  as  also  Yolkmann's  spoon.  If  the  sores 
are  small  in  extent  they  may  be  covered  hy  indoform  coUodion.  If  the 
pain  is  severe,  as  it  sometimes  is,  bcUadonna  ointment  is  indicated,  or  a 
compress  of  a  10  per  cent  aolution  of  chloml  hydrate  in  glycerine  and 
water.  It  is  well  to  remember  that  after  healing  these  boils  frequeutly 
leave  a  scar,  which,  if  on  the  face,  may  be  unaightly.  Patients  should  be 
vramed  of  this ;  sometimes  a  scar  may  take  the  form  of  a  brown  mark ; 
faence  the  name  "  date  mark  "  given  in  some  regions  to  the  aflection, 

UTEK\'VVUZ.-'Scignii/!c  Mmunrs  by  Medical  O^ers  of  tU  Jndian  Armff,  DdcuttA, 
1885,— DucLAUic  and  Hilidikb£ICH.  *'Ettide  d'un  microbe  i-cnconti^  chex  tui  malade 
»tteint  de  rAfT^tion  ftppislde  clou  de  Bbkra,"  Arehivea  dt  phyndo*ji€^  annot  15.  No.  d,  p,  lOfl, 
lgg4._Fox  and  FAR^UHArt,  Skin  and  other  Dueasea  o/  Imlia,^Ann,  dt  I>ermaL  ISSS, — 
HiCKMAN,  FradUiiMer,  1886* 
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{b)  Simple  Chronic  CalarrA 

Anatomv. — ^Tlie  gall-bladder  is  a  pear-shaped  sac,  measuring  three  and  a 
half  incliea  in  leegth  and  two  inches  a  t  i  ta  greatest  breadth,  which  lies 
against  the  undtjr  surface  of  tlie  right  lobe  of  the  liver,  iilling  up  a  Blight 
fossa  to  the  right  of  the  qiiadrate  lobo  and  projecting  into  the  peritoneal 
ca\dty. 

Its  fundus,  when  the  gall-bladder  is  distended,  normallj  projects 
8lightly  bejond  the  free  margin  of  the  liver  immediatelj  under  the  ninth 
cpstal  cartilage,  and  from  thia  position  the  cjst  passes  baclrvvarda  and 
slightlj  to  the  left,  gradually  narrov\iiig  until  i  ta  neck  ends  in  a  aigmoid 
curve,  the  terminal  portion  of  which  turna  dowiiward8  to  its  junction  with 
the  cjstic  duct  near  thti  right  extremity  of  the  tranaverse  fisaure  of  the  liver. 
Its  upper  surface,  as  a  rule,  is  attached  to  the  under  siirface  of  the  liver  by 
connective  tissue,  the  peritoneum  covering  the  fundus  and  lower  siirface, 
and  pasaing  thenca  to  the  Uver ;  but  occasionally  it  is  conipletely  iovested 
by  peritoneum.  At  times  also  a  mesentery  is  formed  on  the  under  surface 
by  an  exteiiaion  outward3  of  the  free  border  of  the  lesser  omentiim  to  the 
fundus. 

The  cjstic  duct  passes  backward,  Blightly  downward,  and  to  the  left  for 
rather  leaa  than  ooe  and  a  half  inches,  and  joins  the  hepatic  duct  at  an  acute 
angle  to  form  the  commou  biLe  doct.  The  hepatic  duct  measures  about  two 
inches  in  length,  and  is  formed  by  the  junction  at  a  very  obtuae  angle  of  a 
branch  from  the  left,  and  another  from  the  right  lobe  of  the  liver,  which 
isBue  a  t  the  transverse  fissure.  Thence  it  deecends  8omewhat  to  the  right 
%vithin  the  gastr o- hepatic  omentum,  lying  in  front  of  the  portal  vein,  and 
having  the  hepatic  artery  to  its  left. 

The  common  duct  averages  three  inches  in  length  and  passes  baekwfii*d 
and  downward  between  the  lajers  of  the  gastro-hepatic  omentum,  ha\4ng 
the  same  relation  to  the  portal  vein  and  hepatic  artery  as  the  hepatic  duct. 
PasHing  behind  the  first  part  of  the  duodenum  it  continues  dovvnvvard  on 
the  iuner  and  posterior  surface  of  the  second  part  in  iotiniate  relation  with 
the  head  of  the  pancreas,  and  for  a  short  distance  in  contaet  with  the  right 
side  of  the  duct  of  Wirsung.  Along  %vith  this  duct  it  pcrforates  the 
muscular  coat  of  the  duodenum,  runs  obliquely  for  three-quarter8  of  an  ineh  in 
the  Bubmucosa,  and  they  open  into  the  lumen  of  the  bowel  by  a  common 
oriHce  three  inches  froui  the  pyloru8, 

The  cystic  duct  normally  admits  a  No.  5,  the  common  duct  a  Ko.  7 
calheter;   but  at  diiferent  parta  they  both  vary  in  size,  the  cy6tic  being 


GALL-BLADDER  AND  BILE  DUCTS.  DISEASES  OF        47 


P 


narrovvest  at  ita  terniination,  \vliile  the  coinmon  dtict  8liows  two  dilatations, 
one  just  at  its  begiDiiing  and  another  near  its  terniination.  A  t  its  entrance 
into  the  duodenuni  it  is  so  naiTOW  that  it  only  admita  a  fine  prol>e* 

The  ducta  Imve  eacli  three  coats, — serous,  muscular,  and  mucous,— the  last 
being  studded  \vith  mnciis-secreting  glands.  In  the  cjstic  duct  tlie  mucous 
membrane  is  thrown  into  folds,  which,  especially  at  its  termination,  act 
8omewhat  as  a  valva 

The  gall-bladder,  except  where  in  contact  with  the  liver,  has  the  same 
three  coats,  and  its  mucous  membrane  also  is  abundantlj  supplied  vvitli 
glands  vvhich  secrete  niucus,  Ita  normal  crapacity  is  about  six  drauhms,  but 
under  varjlng  pathological  conditiona  its  size  imdergoes  great  alterations. 

The  gall*bladder  gets  a  free  supplj  of  blood  from  a  branch  of  the  hepatic 
artery — t!ie  cjstic  artery — which  in  turn  sends  a  branch  along  the  cjstic 
duct  to  anastomose  with  an  offaet  from  the  gastro-duodenal  artery.  The 
veins  empty  themselves  into  the  fiortal  vein,  aiid  the  Ijmphatics  draia  into 
glands  wluch  lie  in  the  fae  border  of  the  lesser  omentiim, 

Accompanying  the  arteries  are  branches  from  the  ca^Hac  plexus  of  the 
6ympathetic» 

The  lower  surface  of  the  gaU-bhidder  is  In  relation  with  the  hepatic 
flexure  of  the  colon,  and,  toward  ita  neck,  with  tlie  iirst  part  of  the 
duodenum  and  occasionallj  the  pylorus.  The  tip  of  the  fundns  just  touches 
the  anterior  abdominal  waU,  and  occasioDally  the  right  border  of  the  great 
omentmn  Lies  in  contact  mth  it*  In  pathological  čonditions,  however,  there 
may  be  great  alterations  in  the  relationa  of  the  parts, 

CoNGENiTAL  Malformations. — The  gall*bladder  is  sometimes  partly 
bifid,  or  by  a  central  constriction  it  may  assume  an  hour-glass  shape. 
Oocasionally  it  and  even  the  krger  bile  ducts  are  aljsent  or  represented 
merelj  by  tibrous  eords. 

A  malformation  of  the  liver  not  ijilrequently  met  with  is  of  great 
importance  in  gall-bladder  work.  It  consists  of  a  tongue-shaped  [jrolonga- 
tion  of  the  right  lobe,  which  may  project  beIow  the  costal  margin  for 
several  inches  and  carry  the  gall-bladder  down  with  it,  though  it  ia  more 
oommon  fbr  the  cyst  to  be  situated  just  to  the  left  of  the  abnormal  (EiedeFs) 
lobe. 

CoNGENiTAL  Oblitkration  OF  THE  BiLE  DuCTS  is  »ufficientlj  common 
to  merit  special  attention.  The  exact  cause  of  this  condition  has  not  been 
detenuined,  but  it  apparently  consists  of  an  intiammatory  procesa  affecting 
the  bile  ducts  dnring  intra-uterine  llfe,  tending  to  be  followed  by  complete 
obliteration  of  their  lumen  and  aasociated  with  some  degree  of  oirrhofflB  of 
the  liver. 

It  is  probable  that^  the  caaes  which  ha  ve  been  reported  from  tirne  to 
tirne  imder  the  title  "absence  of  the  gall-bladder  and  l»ile  ducts"  should 
reaUy  be  relegated  to  this  category,  as  it  is  not  uniisaal  for  sume  part  of  the 
extra-hepatic  biliary  apparatus  to  be  absent  in  thia  disease.  "VVTiere  the 
patient  has  lived  some  tirne  it  is  usnal  to  find  more  or  lesa  marked  biliary 
cirrhosis,  and  the  liver  occa6ionally,  and  the  spleen  usually,  are  8omewbat 
enlarged. 

In  a  few  eases  there  has  been  reason  to  suspect  the  preeeoce  of  con- 
geniUil  8yphili8  j  but  in  the  majority  the  parents  have  apparently  been  in 
perfect  health* 

The  male  8ex  sufifers  more  fre*|uently  than  the  female,  and  in  severa] 
recorded  instances  several  members  of  a  family  liave  been  aflected  by  the 
disease. 

That  the  procesa  is  a  local  intiamtnatory  disturbance  is  evident  from  tlia 
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fact  that  at  birtb  the  patient  has  uauallj  been  of  normal  weight,  and  seemed 
norinal  in  ali  reH]»ect9, 

As  a  rale  the  first  Bjmptom  pointing  to  aiiy  eerious  tODdition  is  the 
progressive  deepemng  of  the  jaimclice  wliieh  ia  either  preaent  at  birth  or 
80011  Buperv^enee.  An  early  gjTnptom  in  the  disease  is  the  oceuiTence  of 
h^emorrhages  from  varioua  parts — ^iVom  the  nmbiiicus  after  separation  of 
the  curd,  frora  the  nose^  Btomach,  or  intestine,  or  in  to  the  8iilx:utaneous 
tissuea  Where  the  aflection  has  started  early  in  intra-titerine  lile  the 
fcetus  will  from  birth  be  pale,  but  if  toward  the  end  of  the  period  of 
gestation,  normal  meconium  will  tirst  be  extrud6d,  and  this  wiil  be  fullowed 
by  clay-coloiired  stools.  Unless  death  resvdts  from  htemorrhage,  the  general 
nutrition  suflers  considerably  after  a  time ;  but,  if  not  carried  off  by  some 
intercurrent  disease,  the  patient  inay  live  on  for  months  before  suc€umbing 
to  the  effects  of  the  eontiniied  malnutrition. 

The  only  condition  with  which  this  disease  is  likely  to  be  confounded  is 
icterus  neonatorum,  and  in  the  eariy  stages  it  is  inipossible  to  distiognish 
between  them ;  but  the  eontinuance  of  the  jaundice  and  the  supervention 
of  serioiis  8equelie  soon  render  a  diagnosis  easy. 

The  prognosis  is  imifonnly  bad;  even  in  those  cases  where  there  is 
merely  narrowing  of  the  ductn  and  inspiesation  of  the  bile,  life  has  ne  ver 
been  prolonged  more  than  eight  months. 

So  far  no  treatment  has  seeraed  to  do  any  good ;  but  since  the  disease 
conaists  in  a  local  inflammation  it  will  be  well  that  the  duodenum  should  be 
kept  as  aseptic  as  poasible  by  the  administration  of  gray  powder,  and  that 
the  bile  be  kept  as  thin  as  possible  by  giving  as  much  fliud  as  can  comfort- 
ably  be  ingested,  in  the  hope  that  if  the  disease  has  not  progressed  to 
obhteration  of  the  diicts  the  process  may  stop. 

Injuries  of  the  Gall-Bladder  or  Bile  Ducts  are  not  common,  but 
several  have  been  reported.  The  syniptoni8  vary  conaiderably  according 
the  condition  of  the  bile,  which  may  or  may  not  be  pathologicaL  Practicalljr 
invariably  in  cholelithiasis,  or  in  any  intlammatory  condition  afifecting  the 
bile  channels,  the  eontenta  of  the  gall-bladder  and  ducts  eontain  pyogenic 
mierobes,  and  if,  in  the  presence  of  these,  the  ducts  or  gall-bladder  are  so 
injured  as  to  lead  to  extrava8ation,  an  acute  septic  i>eritonitis  is  set  up, 
which  even  if  promptly  treated  ia  very  apt  to  end  fatally,  though  reeoveries 
have  been  reported.  Where,  however,  the  bile  is  normal,  no  micro-organisms 
are  present,  and,  even  if  extravasation  takea  plače,  there  is  less  risk  of 
immediate  septic  peritonitis;  though,  if  the  e^travasated  tluid  be  not  removed, 
peritonitis  will  certainly  supervene  sooner  or  hiter* 

Many  of  the  recorded  cases  of  rupture  of  the  gall-bladder  have  occurred 
from  comparatively  sUght  sudden  pressure,  induced  by  straining  at  stool, 
by  voniiting,  by  Bneezing,  or  by  blows  over  the  hepatic  region ;  but  in  t  bese 
cases,  in  ali  probability,  there  has  been  predisposition  to  rupture  in  the  shape 
of  thinning  from  ulceration  or  long-contioued  diatension.  The  course  and 
Bymptoms  in  such  a  čase  wili  be  those  of  perforation  of  the  gall-bladder,  a 
Bubject  which  will  be  considered  below. 

In  non-pathological  conditions  of  the  gaU-bladder  and  bile  ducts  the 
injuries,  in  the  reported  cases,  have  taken  the  6ha|;>e  of  gunshot  \vounds,  of 
perforating  abdominal  wounds  by  sharp  instruments,  or  of  the  passage  of  a 
heavy  conveyance  over  the  hepatic  area.  In  cases  where  a  perforating 
abdominal  wonnd  is  preaent  operation  would  probably  be  done  as  soon  as 
possible,  and  before  any  symptoms  pointing  directly  to  injury  to  the  bile 
channels  bad  arisen.  On  the  trne  nature  of  the  condition  being  determined 
the  eztravaaated  bile  should  be  mopped  out  by  sponges,  the  rent  in  the 
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viflcus  closed  by  Lembert  sutures,  and  drainage  of  the  right  kidney  pouch 
eetablishei  If  the  patient  does  not  die  from  the  shock  of  the  injury,  and 
operation  is  iindertaken  aufficiently  early,  the  chances  of  recoverjr  from  such 
a  condition  should  be  very  good. 

Where  the  injurj  has  resulted  from  the  pasBage  of  a  heavy  body  over 
the  abdomen,  there  has  not  in  uDComplicated  casea  been  much  evidence  at 
first  of  any  Berious  visceral  lesion. 

In  a  few  days  after  the  accident  jaundice  will  appear  along  with 
gymptoms  of  peritonitis^  which  may  be  general,  but  is  not  at  the  outset  very 
acutre,  though  it  ultiinately  becomee  m,  Examination  of  the  abdomen  will 
give  evideoce  of  the  presence  of  free  fltiid  in  the  peritoneal  cavity,  and  the 
fltools  will  be  eky-coloured  or  paler  than  normal. 

Whenever  it  is  elear  that  there  has  been  eacape  of  bile  into  the 
peritoneal  cavity  the  abdomen  should  be  opened,  the  free  fluid  mopped  out 
by  spooges  if  localiaed,  or  fluahed  out  by  sterile  normal  salt  solution  if  free 
in  the  general  cavity  of  the  peritoneum.  the  wound  closed  if  poeaible,  and 
diainage  establiahed. 

If  thia  courae  is  pursued  the  prognoais  is  good,  one  čase  being  reported  in 
which  recovery  took  pkce»  although  the  operation  wa8  not  undertaken  until 
apparently  thirty  days  after  the  injury  to  the  bib  channela, 

Cholklithiabis 

Though  gall-atonea  are  extremely  frequent,  various  eatimates  giving  them 
as  occurring  in  from  4  to  12  per  cent  of  ali  autopaies,  yet  it  is  only  in  a 
minority  that  any  distinct  clinical  evidence  of  their  presence  is  afforded. 

In  number  and  eize  the  gall-stonea  found  vary  greatly  in  diflerent  caaea, 
Ooca8ionally  a  single  stone  is  found,  while  as  many  as  7802  have  been 
obtained  in  one  čase ;  they  may  be  so  smaU  aa  just  to  be  perceptible,  while, 
on  the  other  hand,  one  has  been  deacribed  5  inehes  by  1 J  in. 

As  a  rule  a  aingle  stone  is  rounded  or  pyriform,  but  when  many  are 
present  they  are  more  U8ually  amall  and  faceted.  In  colonr  they  vary 
from  almost  pure  white  to  dark  ohve  green,  according  to  the  relative  amount 
of  bile  pigment  presen  t.  As  might  be  suppoaed  from  their  being  compoaed 
almost  entirely  of  cholesterin,  they  are  at  times  8ufficiently  soft  to  be  readily 
crushed  between  the  finger  and  thumb,  but  on  the  other  hand  they  may 
be  firm  and  hard.     Their  specitic  gravity  is  just  above  that  of  water. 

The  cholesterin,  wbich  is  the  main  constituent  in  a  hiliary  calculua. 
is  derived,  not  as  used  to  be  thought  from  the  bile,  but  from  the  epitheUal 
lining  of  the  gall-bladder  or  bile  ducts ;  indeed,  the  excretion  from  niucous 
membranes  generally,  eBpecially  if  inflamed,  confcains  quite  as  large  a  pro- 
portion  of  cholesterin  as  does  the  bile. 

It  seems  probable,  therefore,  that  the  ongin  of  gall-stones  is  to  be  sought, 
not  in  any  alteration  in  the  characters  or  rate  of  tlow  of  the  bile,  but  rather 
in  a  local  condition  of  the  mucous  membrane  of  the  bile  pasaagea.  During 
the  last  twenty  yeAr8  from  ali  sides  evidence  has  been  aocumulating  which 
tends  to  8how  that  this  prelimmarj  condition  conaists  of  a  bacterial  infection 
of  the  bile  channelH  from  the  intestine.     NormaUy  bile  is  sterile,  but  in 

5»ractically  ali  caaes  of  cholelithiasis  micro-organisms  can  be  obtained  if  care- 
ully  searched  for.  As  a  rule  the  bacillus  coli  communis  is  the  niicrobe 
found.  but  the  typhoid  bacillus,  Btaphylococci,  and  streptococci  Bive  alao 
l>oen  found,  and  it  is  probable  that  other  ba<?teria  may  induce  a  cholangitifl 
sufftcitmt  to  give  rise  to  a  hyper8ecretiou  of  cholesterin. 

More  recently  gall-stones  have  actually  been  experimentally  producod  by 
voi>.  rv  4 
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inserting  into  the  gall-bladder  variouB  species  of  bacteria  speciallj  attenuated 
by  cultivatioo  in  media  c^ntaiiiing  increasing  proportiona  of  bile.  It  may, 
therefore,  for  practical  purposes,  be  taken  as  proved  that  gall-etones  owe 
their  origin  to  a  bactenal  invasiou  of  tbe  bile  chanDelB,  giving  rise  to 
a  catarrb  of  the  mucoiia  membrane  and  a  depoaition  of  that  portion  of  the 
cholesterin  se<!reted  which  is  in  excess  of  \vhat  the  bile  mltB  are  able  to 
hold  in  solation.  The  mere  prev^nce  of  this  deposit  will,  of  course,  keep  up 
the  catarrh  even  ahould  no  further  microbic  infection  take  plače, 

While  this  is  so  it  is  neeeasarj  that  \ve  should  consider  several  con- 
ditions  which  seem  to  predispose  to  cholebthiaais. 

Of  these  the  most  iraportant  is  the  character  of  the  food.  There  seems 
to  be  little  doubt  that  the  ingestiou  of  excesa  of  carboiiydrates  as  com- 
pared  with  nitrogenous  food  is  a  fairly  conmion  preciiraor  of  the  onaet  of 
gall-stones.  \¥bile  this  maj  be  due  to  the  fact  that,  with  a  dirainution  in 
the  amount  of  albnminous  material  consuraed,  there  is  a  correaponding 
deficiency  in  the  bile  salts  whieh  dissolve  cholesterin,  it  seems  more  probable 
that  it  is  aasotiiated  with  an  increased  tendency  to  eatarrh  of  the  stomach 
and  duodenum  from  a  greater  hability  to  abnormal  fermentation  in  the 
Btomach.  Normal  gastric  juice  seema  to  kili  most  tlisease- produ cing 
bacteria,  and  it  haa  eeemed  to  ua  probable  that  any  alteration  of  the 
contenta  of  the  stomach  and  duodenum  would  tend  to  increase  the  risk  of 
the  introduction  of  microbes  from  tlie  bowel  into  the  common  duct. 

The  taking  of  alcohol,  except  in  moderatiou,  seems  also  to  predispose  to 
cholelithiasis,  and  this  may  act  in  a  similar  fashion. 

Gall-stones  may  occur  at  any  age  from  intuncy  upward,  but  they  are. 
di3tiDCtly  more  prevalent  in  the  later  decades  of  Ufe.  Why  this  should  be 
80  is  not  on  the  surface  quite  apparent ;  but  it  has  been  auggested  that  the 
reason  for  biharj  calculi  being  fonnd  more  freqnently  in  autopsies  on  elderly 
Bubjects  is  that  the  wall8  of  the  bile  passages  undergo  great  atrophj  in  old 
age,  and  are  consequently  uuable  to  expel  any  small  concretions  which  form. 

Sedentary  habita,  from  \vhatever  cause  arising,  appear  undonbtedly  to 
predispose  to  cholehtldasis.  Ltick  of  suiticient  exercige,  besides  alfectiiig 
prejucficially  the  general  tone  of  the  tiaaues,  is  not  infrequently  associated 
with  dy6pepsiu  and  gaatro-intestinal  disturl>ance,  and  it  is  possible  thia  is 
the  explanation  of  the  coincidence.  It  ia  probalile,  also,  that  the  defective 
respiratory  movenient  and  absence  of  contraction  of  the  abdominal  muacles 
tend  to  help  toward  more  or  less  stagnatiou  of  the  bile  in  the  gall-bladder 
and  bile  piiasages.  It  has  been  fouud  that  if  the  bacillus  coli  be  injected 
into  the  gall-bladder  of  a  dog  after  the  common  duct  has  been  ligatured,  an 
acute  cholecystitis  develops,  whereaa  if  the  ducts  are  free  no  bad  symptotns 
appear.  Similarly  tlie  stiignation  of  bile  consequent  on  deficient  exerci8e 
may  tend  toward  the  more  ready  origin  and  propagation  of  a  catarrh  of  the 
ducta, 

Gall-stones  occiir  much  more  frequently  in  woinen  thau  in  men— ^in  the 
proportion  of  about  3 "5  to  1.  This  is  probably  asaoeiated  \vith  their  taking 
less  exerci9e,  but  it  is  iiossible  that  the  habit  of  wearing  coraets,  wliicb 
depre^  the  fundus  of  the  gall-bladder,  and  so  impede  the  flow  of  bile 
from  it,  helps  as  an  etiological  factor, 

S^mptonis. — The  sjmptoms  caused  by  gall-stones  vary  greatlj  in  different 
casea     It  is  probable  that  this  is  in  the  main  due  to  the  loca]ity  in  whichJ 
they  are  aituated  and  to  the  presence  or  absence  of  complicationa. 

In  this  section  only  nncomplicated  cholelithiasis  will  be  considered,  th€ 
complications  being  relegated  to  a  later  chapter — a  method  whieh,  thonghl 
pathologically  8omewhat  illogical,  is  clinically  convenient. 
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(a)  GaU-stones  in  the  GalUhladdm\ — Though  most  freqiieiitly  found  in 
the  gall-bkdder,  it  is  a  niistake  to  suppose  that  ali  biliarj  calculi  originate 
there.  So  long  aa  they  remain  in  tlie  gall-bladder  it  is  probable  that  they 
give  rise  to  no  special  ejraptooiB,  imless  poaaiblj  some  senae  of  slight  un- 
easiness  and  diecomfort  in  the  epigastrium,  and  some  tendemess  below  the 
right  costal  margin,  if  the  intlammatory  conditioo,  which  gave  rise  to  thoir 
formation  and  which  is  perpetuated  by  their  presenoe,  has  spread  to  the 
peritoneal  covering  of  tlie  cy8t. 

(5)  GcUl-stones  in  the  Cystic  Dud, — When  a  calculus  reaches  the  cyBtic 
duct  there  ia  sooner  or  k  ter  some  aymptom  of  it«  preseoee.  A  tj^ical 
attack  of  gall-stone  colie,  when  the  atone  is  lodged  in  or  extrud0d  into  the 
cy8tic  duct,  consists  of  very  severe  pain  beginning  under  the  right  coatal 
margin.  and  radiating  thence  toward  the  epigastrium  and  umbilicuB,  and 
round  the  right  side,  usuallj  toward  the  eubscapukr  region,  but  ooca8ionally 
even  to  the  right  ahouMer.  The  onset  of  pain  ia  often  apparently  vvithout 
any  determining  factor^  though  in  some  patienta  it  will  be  found  U3ually  to 
occnr  after  taking  food*  Its  dm^afcion  varies  very  conaiderablj  in  diflerent 
patienta,  and  at  different  times  in  the  same  patient.  Not  iufrequently  it 
endfl  with  the  onaet  of  vomiting.  In  a  severe  seiznre  there  is  very  great 
coUapse,  so  that  the  condition  may  closely  simukte  angina  pectoris,  perfora- 
tion  of  a  gastric  uker,  or  other  grave  abdominal  catastrophe,  and  death  haa 
on  more  than  one  occasion  resulted  frora  the  severity  of  the  pain. 

The  vomiting  may  peraist  after  the  pain  has  quite  ceased,  and  the 
stomacb  may  continne  irritabk  for  days  after,  so  that  the  ingeation  even 
of  liqnid  food  brings  on  another  attack  of  vomiting,  and  resort  has  to  be 
had  to  rectal  alimentation.  If  the  common  duct  is  free,  aome  bile  will 
U3ually  be  ejected  after  the  contents  of  the  stomach  have  come  away. 

Associated  vvith  this  seizure  there  is  a  greater  or  lesa  degree  of  local 
peritonitia  giving  liae  to  rigidity  of  the  upper  segment  of  the  right  rectus 
muscle  and  tendernesB  over  the  gall-bkdder  region,  particukrlj  at  a  point 
about  midway  betweeii  the  uinth  costal  cartilage  and  the  iimbilicus. 

During  auch  an  attack  tliere  is  freqiiently  some  distenaion  of  the  gall* 
bkdder,  but  thia  can  rarely  be  madeout  on  account  of  the  muscular  rigidity 
and  tho  eKceasive  tenderness. 

Jaundice  ia  not  asuaUy  an  accompaniment  of  gall-stone  colic  in  these 
caaes,  though  it  may  appear  at  the  end  of  twenty-four  hours  and  peraist  aa 
slight  icterua  for  two  or  three  daya  In  such  a  čase  it  is  due  to  catarrh 
spreading  to  the  c^immon  or  hepatic  duct,  and  interfering  vvith  tlie  flow  of 
bile.  It  is  not  common  to  find  a  stone  in  the  motions  after  auch  an  attack 
as  that  descril*ed  above,  but  one  or  more  may  be  found. 

It  is  importani  to  remember  that  neither  the  absence  of  calculi  nor  a 
failure  in  the  appearance  of  jaundice  negatives  the  diagnoftis  of  chokUtliiaaia 

Wliile  the  description  given  above  applies  to  a  typical  cholelithic  attack 
it  muflt  not  be  aupposed  tlmt  in  every  čase  the  8ymptom8  will  be  so  definite 
or  80  severe ;  but  even  the  milder  sei^^urea,  so-called  ''  spasms/'  will  be  found 
to  conJbnn  more  or  less,  and  to  differ  onIy  in  the  inten8ity  of  the  individual 
8ymptomfi. 

They  may  be  repeatc^d  at  intervala  of  a  few  days,  or  months  may  inter- 
vene  between  one  attack  of  colic  and  anotlier.  In  the  intervala  the  patient 
may  be  quite  eomfortabk,  but  local  examination  will  U8ually  detect  a  point 
l)etween  the  coatal  margin  and  the  umbilicua  where  deep  preasure  wiU  elicit 
tenderness,  and  if  a  gall-stone  be  impacted  in  the  cy8tic  duct  a  tumour  may 
be  felt,  due  to  the  gall-bbidder  being  distended  with  mucus. 

(c)  Oall-štone  in  the  Cmamon  l>ucL — The  8ymptom8  of  gall-atone  colic, 
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wheii  the  calculus  is  in  the  common  duct,  resemble  in  mauy  ways  tboae 
followiiig  0Q  tlie  impactioD  of  a  stoDe  iii  the  cy8tic  duct.  but  difler  in 
respect  to  the  seat  and  distribution  of  paiu  and  to  the  occurrence  of 
jaundice. 

The  pain  in  snch  a  čase  begins  in  the  epigastrium,  and  radiates  more  toj 
the  left  aide  of  the  abdomea  and  throngh  to  the  inter-scapular  space.  The| 
tenderness  will  also  be  Ibund  moat  marked  in  the  middle  lioe  about  midwa3 
between  the  umbilicos  aod  ensiform  cartilage. 

Jaundice  m  invariablj  presenfc,  but  varies  in  intenaitj  according  aa  the 
stone  does  or  does  not  completelj  block  the  duct,  or  become  impacted  at  its 
eniraDce  into  the  duodeniim.     Wbere  the  stone  is  too  small  quite  to  hll  the 
lumen  of  the  tube  the  jaundiee  will  resemble  that  found  in  the  last  claes, 
but  its  onset  mil  be  earlier,  and  it  will  last  longer.     Here,  as  beforei  the  ' 
immediate  eause  of  the  icteruB  is  the  ioflammatorj  swelling  of  the  mucous^ 
membrane,  and  not  the  stone  itself.     Should  the  stone  f|iiite  fiU  the  duct,  or 
should  it  become  impacted  at  the  entrance  to  the  bowel,  the  jaundice  will  be 
pemstenti  and  may  become  extreme.     In  that  event  there  will  be  mnch 
greater  chanee  of  rapid  deterioration  of  health,  and  greater  difficultj  in 
diagnosing  the   condition    from    malignant   di&ease.     There  wiU   also  be 
the  usual  signs  and  sTOptoms  of  deep  jaundice,  eBpeciaUy,  what  from. 
a  surgical  point  of  view  is  of  gieat  iuiportance,  a  marked  tendency  to* 
ha^morrhage. 

As  waB  found  to  be  the  čase  when  a  stone  was  present  in  the  cy8tic  duct, 
so  here,  between  the  seizures,  if  the  jaundice  is  not  persietent,  the  patient 
may  be  fairly  well,  thoiigh  interferenee  with  the  general  health  is  much 
more  frequent  than  in  the  former  čase.  Tenderness  will  ahvay3,  or  neaLrly 
alwaya,  be  ehcited  if  deep  pressure  be  made  midway  betvveen  the  umbilicus 
and  the  tip  of  the  aternum. 

In  many  caaes  infective  cholangitis  siiperveneSj  a  condition  which  will 
be  described  laten 

Dia^7iosis, — In  uncomplicated  cbolelithiaais  the  diagnosis  will  not  as  \ 
rule  present  much  difliculty.  The  situation,  character,  and  distribution  of ' 
the  pain  and  tenderness  along  with  the  accompanying  8ymptoms  will  usually 
be  suflicient  to  render  the  čase  clear.  Tlie  loeality  in  whieh  the  atone  is 
situated  can,  for  the  most  part,  be  determined  by  noting  the  point  of  greatest 
tenderness.  "VVlien  this  is  in  the  middle  Une  the  calculus  will  prDbably  be 
in  the  common  duct,  and  the  pain  in  the  back  will  be  more  central ;  wherea8 
if  the  stone  is  in  the  eystic  duct  the  point  of  greatest  tenderness  will  be 
8omawhere  along  a  Une  between  the  umbilicos  and  the  ninth  right  costal 
cartilage,  and  the  pain  will  be  felt  to  radiate  to  the  right  subscapular 
region,  Should  the  pylorus,  however,  be  adherent  to  the  cystic  duct  at  the 
Bite  of  the  stone  the  pain  and  tenderness  may  simulate  cloBely  that  caused 
by  a  calculus  in  the  common  bile  duct ;  but  in  siicli  a  čase  there  will  n8ually 
be  some  degree  of  dilatation  of  the  stomach  or  other  gastric  symptomB 
pointing  to  this  complication. 

If  the  common  duct  is  qiLite  blocked,  jaundice  will  become  intense,  and 
there  may  be  great  difBculty  in  eliminating  mabgnant  disease  as  a  probable 
eause  of  the  illneas,  The  previoua  hietory  of  attacks  of  *VBpa8m8,**  and 
particularly  the  account  of  severe  pain  at  the  onset  of  the  iUness,  together  i 
vdih  local  tenderness,  \viU  be  important  indications  tending  to  show  that  thal 
diaease  is  simple.  On  the  other  hand,  in  malignant  disease  of  the  head  of 
the  pancreae  or  in  the  bile  ducts,  severe  pain  is  not  a  common  Bymptom, 
though  it  does  occur,  and  the  \vasting  and  deterioration  of  the  general  liealth 
are  more  rapid  than  in  jaundice  due  to  impacted  stone.     Where  the  cause 
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of  the  disease  is  aiinple  it  is  di8tmctly  unusual  to  tind  a  distended  gall- 
hladder ;  but  in  obetructive  jaundice  dep^ndent  on  maligmint  disease  this 
oonditiozi  is  the  rule.  It  should,  however,  be  remembered  that  gall-stones 
are  probabij  invuriablj  present  before  priniarjr  maligaant  disease  of  tbe 
gall*bladder  or  bile  ducts,  and  in  any  particiilar  caae  lx)th  conditioua  may 
occur.  The  absence  of  severe  pain  at  the  outaet  of  the  last  attack  of  per- 
sistent  jaundice  in  snch  a  caae  may  be  so  striking  as  to  lead  the  patient 
himself  to  remark  on  the  fact,  ag  \vaB  the  čase  with  a  gentleman  froin  New 
Zealand  whom  we  8aw  recently  sutfering  in  this  way* 

Shonld  diagnosis  be  impossible,  an  expIoratory  incision  will  clear  up 
matters,  or  it  may  he  advisable  to  wait  to  see  whether  8ecoEdary  nodules 
appear  in  the  Mver. 

Aapii-ation  of  a  distended  gall-bladder  or  sounding  for  gall-stones  should 
never  be  resorted  to,  as  neither  gives  any  information  which  cannot  be 
obtained  by  a  careful  exaDiination  of  the  patient,  and  both  operations  are 
dangerous. 

Trmlmeni, — Once  gall-stonea  have  fonned,  it  is  probable  that  no  means 
at  present  at  our  disposal  auffice  to  diasipate  them ;  but  as  some  medical 
authorities  hold  a  contrary  opinion  it  will  be  well  to  consider  here  the 
various  remedies  which  are  supposed  to  have  this  power. 

The  drug  which  is  most  in  favour  at  the  present  tirne  is  olive  oil.  It 
should  be  given  in  krge  quantity,  as  mucli  as  half  a  pint  per  day  being 
recommended  by  some.  There  can  be  no  doubt  that  if  the  oil  could  reacb 
the  calcuU  in  the  gall-bladder  or  bile  ducts,  and  reniaiu  in  contact  with 
them^  it  would  bring  them  into  solution,  aa  olive  oil  h^is  been  found  to 
dissolve  68  per  cent  of  a  gall-stone  phiced  in  it  for  two  day8.  Oleic  acid  lias 
a  similar  but  rather  more  rapid  effect,  and  a  solution  of  animal  fat  aiso  hag 
a  tendency  to  soften  biliary  concretione.  There  is,  however,  no  e\adence  to 
8how  that  ingested  oil  can  come  into  direct  contact  with  calculi  in  the  bile 
passagea.  It  btis  been  suggested  that  the  good  effect  said  to  be  obtained 
may  be  erplicable  on  the  supposition  that  an  increased  absorption  of  fat  in 
the  form  of  fatty  acids  and  soaps  leads  to  a  greater  proportiou  of  these  in 
the  bile,  and  that  they  are  the  active  ingredienta  in  causing  the  dissipatioo 
of  the  concretions. 

It  seems,  therefore,  just  i>088ible  that  the  administration  of  oil  may  in 
some  caeee,  e8peciaUy  where  the  concretions  are  small,  lead  to  their  dissolu- 
tion,  or  so  reduce  their  bulk  as  to  permit  them  to  pass;  but  it  should  Im^ 
remembered  that  ezoess  of  fat  in  any  form  Ib  apt  to  induce  dy8pf»p8ia  uud 
catarrh  of  the  stomach  and  duodenum,  and  in  this  way  mjiy  tend  to 
aggravate  the  coodition  which  it  is  sought  to  reUeve, 

So  far  as  our  own  esperience  goes,  we  cannot  8ay  tliat  in  any  čase,  even 
after  treatment  by  this  means  contiuued  over  a  lengthened  period,  we  havo 
seen  any  such  material  benefit  as  other  \vriter8  deecribe. 

The  eo-called  saline  cholagogues  do  not  affect  gall-BtoDes  introduccd  into 
nolutions  containing  them,  so  that  theu'  administratioii  is  not  likely  to  bare 
much  effect  in  riddiug  a  patient  of  calcuU  onoe  they  are  fonned,  though 
they  may  relicve  the  associated  ciitarrh. 

Choloroform,  ether,  turpentine,  and  several  other  substances  readily 
difisolve  cholesterin ;  but  there  is  no  evidenci?  to  8how  that,  when  taken  by 
I  tbe  mouth,  they  are  excreted  in  the  bile  in  such  quantity  as  to  have  any 

^K      effect  in  removing  gall-stones  in  the  gall-bladder  or  bile  duct& 
^m  During  an  attack  of  cholelithic  colic  the  pain  is  so  aevere  that  not 

^1      infrequently  it  is  neoe6a&ry  to  give  morphine ;  but  in  other  caaee,  where  tbe 
^B      paiu  ia  leas  intense^  it  may  be  relieved  by  the  administration  of  a  tmublerful 
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of  water  as  hot  as  it  can  comfortably  be  taken  and  the  local  application  of 
hot  compresses. 

Surgkal  Treatment — (a)  Wheii  gall-stones  in  the  gall-bladder  or  cjrstic 
duct  give  rise  to  simptoma,  though  urgent  need  for  operative  interference 
is  less  than  in  tliose  cases  in  wliich  the  common  duct  is  occupicd  by  a 
calcuhis,  yet  in  a  certain  numbcsr  opemtion  vvill  bc  called  for,  notvvitbstand- 
ing  the  absence  of  those  complications,  inllammatorj  and  other,  \vhich  vvill 
be  discus8ed  later. 

In   simple   cholelitbiasis   the    two   conditions   which   would   seeni   to 
indicate  nece^sitj  for  surgical  interference  are  gall-stone  colic,  reciirring  so 
frerpientlj  m  to  interfere  with  the  general  health  of  the  patient  or  prevent 
him  filUog  his  position  in  societj,  and  enlargement  of  the  gall-bladder  | 
without  jaundice,  even  in  the  absence  of  pain. 

It  shoald  also  be  remenibered  that  delaj  in  resorting  to  operation  meana 
iacreased  risk,  from  shrinkage  of  the  gall-bladder  and  the  formation  of 
adhesiona,  ahould  it  become  ntMicssary  to  operate  later ;  while  there  seema 
little  doubt  that  the  continuous  irritation  from  the  pre&ence  of  gall- 
stones  predispoaes  to  malignaat  disease  of  the  gall-bladder  aod  cy8tic  duct. 
In  addition  there  is  always  the  risk  of  acute  inflainniatory  disturbance 
Rupervening,  and  operation  having  to  be  done  with  the  patient  in  a  bad 
conditiou  to  vvithstand  surgical  interference. 

Chol€cyst0tomy. — In  such  a  čase  as  we  are  considering,  tlie  operation 
which  %vill  probably  be  necessary  is  that  of  cholecystotomy,     A  vertical 
incision  through  the  outer  border  of  the  right  rectns  is  that  which  we 
prefer,  bnt  some  surgeons  habitoally  nae  an  incision   throngh   the  right 
semilimar  line,  while  Kocher  has  advieed,  and  niany  siirgeons  employ,  an 
oblique  incision  parallel  to  the  right  costal  margin*     If,  on  opening  the 
abdomen,  the  gall-bladder  be  fonnd  distended,  it  should  be  aspirated,  and 
then  opened,  after  the  parts  have  been  isolated  by  flat  sponges.     A  pair  of  ] 
forceps  or  a  small  scoop  ahould  then  bc  introdnccd;  -  &nd  any  gall-stones  ' 
preaent  in   the  gall-bladder  removed.      After  the  gall-bladder  bas   been 
cleared,  the  tingers  are  passed  along  the  outside  of  the  ducts  (aEy  adheaions  j 
which  may  have  been  presen  t  having  pre\iouBly  been  broken  down),  and" 
the  cyBtic  duct  ia  searched  for  calcuU.     If  any  be  found  they  should  be 
nianipalated  backward  into  the  gall-bladder  and  thence  removed.     Soaie- 
timea  it  is  nece8sary  to  cruah  a  sfcone  in  the  duct  before  it  is  possible  to 
return  it  into  the  gall-bladder ;  at  other  times  the  calculus  ia  so  large  or  so  j 
hard  that  tliis  nianoeuvre  is  impossible,  and  then  it  becomes  nece5sary  tol 
incise  the  duct  in  order  to  remove  the  concretion.     Should  this  latter  course 
be  adopted,  the  incision  in  the  duct  should  be  carefully  stitched  up,  a 
continuous  catgut  suture  being  used  for  the  mucous  membrane,  and  a 
continuous  silk  suture  for  the  peritoneal  investnient. 

The  gall-bladder  and  cyatic  duct  having  thus  been  cleared,  a  non*per- 
forated  rubber  tube  should  be  inaerted  into  the  opening  in  the  gall-bladder, 
and  the  edges  of  the  incision  brought  up  and  sutured,  by  fine  chronic  cat- 
gut, to  the  abdoniinal  wall,  the  serous  coat  Ijeing  stitched  to  the  parietal 
peritoneum  and  the  mucous  membrane  to  the  aponeurosis.     The  drainage-  , 
tube  may  be  shortened  on  the  second  or  third  day,  and  removed  a  few  dayBl 
later;  but,  if  there  has  been  much  cholecjstitis,  drainage  should  be  main«! 
tained  for  a  longer  period.  I 

When  it  is  not  possible  to  bring  the  gall-bladder  up  to  the  anterior 
abdominal  wall  the  tube  should  be  inserted  into  it,  and  a  purse-string 
suture  appUed  rouud  the  margin  of  the  incision  in  the  gall-bladder,  so  that 
when  tightened  it  will  draw  the  edges  of  the  incision  clo8ely  round  the 
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iba     This  plan  is,  we  consider,  much  better  than  that  suggeeted  by  some 

jeons,  of  8titx:hing  up  the  incision  in  the  gaU-bladder,  since  it  seems  to 
VLB  of  the  utmoet  iinport>ance  ihat,  if  recmrence  of  cholelithiasis  is  to  be 
prevented,  the  catarrhal  condition  of  the  mucous  membrane  sbould  be 
removed  hy  the  emplojment  of  free  drainage. 

(t)  When  the  gall-stones  are  in  the  common  duet,  operation  is  imperative; 
but  the  particular  measure  to  be  adopted  is  not  always  clear,  and  will  vary 
in  difierent  cases. 

Chokdochoiomjf, — The  operation  of  election  is  choledochotomy,  but  at 
timee  the  condition  of  the  |mtient  is  such  as  to  render  the  choice  of  this 
out  of  the  qu€stion  by  reason  of  its  difficulty  and  danger.  The  duct  may 
be  opened  and  the  stone  6Xtracted,  either  by  direct  ineision  through  the 
wall  of  the  canal  a  t  the  site  of  the  calculus,  or  by  inciaing  the  second  part 
of  the  duodenum  and  stretching  the  papilla,  or  slitting  up  that  part  of 
the  duct  which  runs  in  the  poeterior  wall  of  the  duodenum.  The  duct,  or 
bowel,  should  then  be  carefully  sutured,  and  the  gaU-l)ladder  may  or  niay 
not  Ije  drained  in  the  manner  idready  deseribed*  Separate  drainage  of  the 
peritoneal  eavity  will  also  as  a  rule  te  advisable. 

Should  the  condition  of  the  patient  render  this  operation  too  dangerous, 
the  stone  may  at  times  be  crushed  in  the  duct  between  the  finger  and 
thumb,  in  the  hope  that  the  fragmente  \vill  pass  on  into  the  intestine,  or 
that  they  niay  be  dissolved  by  repeatedly  injecting  through  a  drainage-tube, 
introduced  into  the  gall-bladder,  olive  oil  or  a  05  j>er  cent  solution  of  sapo 
animalia. 

CholecystaUefostomy. — In  a  few  cases  it  may  be  advisable  to  perform 
cholecy8tentero6tomy,  ix,  to  make  a  direct  artificial  communication  t»etween 
the  gall-bladder  and  duodenum.  When  the  gaU-bladder  is  distended,  this 
is  a  very  simple  matter;  but  as  a  rule,  in  these  cases^  the  gall-bladder  is 
oontracted,  and  the  operation  then  is  one  of  great  difficulty  and  very  con- 
siderable  danger,  scarcelj,  if  at  ali,  less  severe  than  choledochotomy.  In 
our  expenence  the  junction  has  been  most  expeditiouBly  efiected  by  the  aid 
of  a  Murphy  button. 

In  ali  caees  of  cholelithiasis,  after  reco\^ery  from  operation,  the  patient 
should  be  instructed  to  attend  to  certain  details  of  after-treatment.  The 
bowels  should  be  kept  regular,  preferablv  by  the  use  of  mild  salines,  of 
which  probably  the  natural  Carbbad  water  is  the  best.  The  diet  should  be 
eo  regulated  as  to  obviate  the  Ukelihood  of  dvspepsia,  and,  for  this  reason, 
the  patient  should  be  adiised  to  avoid  over-indulgence  in  8weet  or  starchy 
foods,  or  highly  seasoned  dishes.  A  8ufficiency  of  albuminous  food  should 
be  taken,  either  in  the  shape  of  meat  or  tish,  or  of  v^etable  food-stuBs 
vrbieb  c^ntaiu  a  large  proportion  of  nitrogen.  Alcohol  should  lie  avoided 
esaaspt  at  meals,  and  then  should  te  well  tlilutetl 

A  siifhcient  amount  of  exercise  should  te  taken  daily,  as  thereby  the 
general  nutrition  will  te  improved,  and  the  likelihood  of  fermentative 
changes  taking  plače  in  the  contents  of  the  stomach  and  duodenum 
diminishecl 

CHOLEcvsTrris 

Simfli  catarrh  of  the  galUbladder,  like  that  of  the  bile  ducte,  may  be 
acute  or  chroniCv     As  the  acute  affection  is  always  aaaooiAtad  witb 

condition  in  the  dueta,  and  ad  it  is  the  latter  that  jgives  rise  to 

the  most  evident  symptomB,  the  consideration  of  the  former  wiir  te  deferred 

tintil  tlit^Tatter  is  discuased 
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A  ehronic  catarrh,  as  has  ali'eady  been  pointed  out,  is  probably  an 
invariiible  precursor  of  tbe  formation  of  gall-atoiie  in  the  gaLl-bladder,  but, 
as  a  rule,  tliis  conditioo  gives  rise  to  fevv  sjmptoms  other  than  evideEces 
of  djspepaia,  imtil  calculi  have  formed. 

The  form  of  chrouic  catarrh  \vhich  does  give  rise  to  8ymptoms  is  that 
usuallj  foUowing  on  the  presence  of  gall-stones  and  persistiiig  after  theae 
have  disappearcd,  biit  occasionalljr  oiiginating  as  the  8equel  to  an  acute 
cholecjstitiSj  like  that  Bometimes  present  in  aeaociation  mth  tjphoid  fever, 
influeaza,  and  other  acute  aOections. 

In  these  cases  the  local  condition  depends  in  great  measure  on  the 
dui-atioD  of  BjToptoms.  AVhere  these  have  lasted  only  for  a  short  tirne  the 
gall-bladder  maj  be  soniewhat  dilated,  though  it  is  rare  to  find  it  so  large 
as  to  be  palpable  through  the  abdominal  wall ;  on  the  other  hand,  if  the 
patient  bas  been  suffering  for  a  long  period  the  waU3  of  the  gall-bladder 
tend  to  beconie  thickened,  and  the  gall-bladder  itaelf  tends  to  cootract. 
Adhesions  to  the  ncighbouriiig  viacera  inay  or  niay  not  be  present  accord- 
ing  as  the  inflammatorj  disturbance  bas  or  has  not  extended  to  the 
peritooeal  coat.  As  a  rule,  however,  if  there  has  been  well-marked  and 
repeated  gall-stone  colic,  or  if  the  preceding  cholecy8titi8  has  been  acute 
and  asBOciated  with  marked  tenderness,  there  will  be  more  or  lesa  adheaion 
present.  The  gall-bladder  will  usuallj  be  found  to  contain  thick,  ropy 
mucus,  sometimes  so  inspissated  as  to  reaemble  grains  of  boiled  sago ;  but 
it  may  be  so  contracted  that  the  cavity  is  practically  obUterated, — a  form 
to  which  the  term  choifci/stitis  obliterans  may  be  properly  appUed. 

The  8yniptonis  in  tliis  condition  simulate  very  clo8ely  those  due  to 
cholelithiasis,  but  the  colic  is  for  the  most  part  less  severe,  and  the  tender- 
nesB  is  either  abeent  or  much  less  marked.  Jaundice  is  almost  invariably 
absent,  but,  rarely,  it  does  occur.  In  one  čase  we  treafced  recently  the 
attacks  of  colic  were  invariably  preceded  by  slight  jaundice ;  in  this  čase 
it  seemed  as  if  the  thickened  mucus  waa  allowed  to  pasa  until  a  catarrhal 
condition  of  the  mucous  membrane  in  the  common  dnct  so  lessened  the 
calibre  of  the  passage  as  to  retard  the  flow  of  the  mncus  and  tbus  set  up 
painful  spasm. 

Medical  treatment  similar  to  tliat  ad\ised  for  acnte  catarrh  will,  if 
persiated  with,  get  rid  of  symptom8  in  most  cases ;  but  in  some,  especiaUy 
where  there  are  adbesions,  the  gall-bladder  wiU  require  to  be  opened  and 
drained  until  the  inspissated  mucus  disappears  from  the  discharge.  At 
the  same  tirne  any  adhesions  whieh  are  present  sliould  be  broken  down. 
If  the  cavity  of  the  gall-bladder  be  almost  or  altogether  obliterated,  in  ali 
probability  the  best  mode  of  treatment  will  be  to  perform  cholecystectomy, 

Empymia  of  the  ffoi^-Mac^ffcr,— Kormally  bile  removed  from  the  gall- 
bladder  will  be  found  sterile,  but  experimentally  it  has  been  8bo\\Ti  that  if 
the  outflow  of  bile  and  mucus  from  the  gall-bladder  be  obstructed  pyogenic 
micro-organisms  make  their  appearance. 

Pure  cultures  of  Btaphvlococci,  streptococci,  and  bacillus  coli  communis 
have  been  introduced  into  the  gall-bladder,  where  there  was  no  obstruction 
to  the  outf]ow,  withoii  t  producing  any  untoward  6ymptom*  This  experimental 
evidence  is  supported  by  cUnical  expcrience,  since  in  every  čase  in  uhich 
empyema  of  the  gall-bladder  occurs  it  will  be  found  that  there  has  been 
present  some  cause  of  obstruction  in  the  cyBtic  dnct ;  either  a  gaU-stone  has 
become  impacted  in  the  duct,  or  the  lumen  has  become  diminiahed  as  a  result 
of  a  chronic  cataiTh,  of  kinking  from  adbesjons,  or  of  malignant  diseaae. 

In  the  great  major  ity  of  cases  the  on  se  t  of  empyema  is  preceded  by 
choleUthiasiB,  though  it  may  occur  as  a  con8equence  of  obstruction  of  the 
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bjrBtie  duct  from  aiiy  caiise — chronic  catarrh,  cancer  of  the  duct,  hydatids, 

From  whatever  cause  arimng,  the  onset  of  suppuration  is  follow€d  by 

dilatation  of  the  gaU-bladder  and  localieed  peritonitis  in  its  neighbourhood. 

iShould  the  čase  be  allowed  to  progress,  the  gall-bladder  will  eitber  mpture 

in  to  the  general  peritoneal  cavitj ,  giving  rise  to  pentonitis,  or  it  \vill  contract 

adhesions  to  the  neighbouring  hollow  viseera  or  the  parietes,  and  relief  may 

|4)ccur  by  the  diacha^  of  pus  either  into  the  intestinal  canal  or  through 

Pihe  akin. 

The  8ymptoms  leading  up  to  em^ema  will,  of  courae,  vaiy  with  the 

cause,  but  mo8tly  there  mU  be  the  ordinary  sjmptoms  of  cholelitMasisu 

With  the  supen^entiou  of  suppuration  there  will  appear  a  8welling  under 

the  right  costal  margin.     The  tumour  will  be  found  to  be  somewhat  pear- 

ahaped,  and  will  be  directed  along  a  line  reaching  from  the  tip  of  the  ninth 

■costal  cartilage  to  a  point  in  the  middle  line  about  an  inch  below  the 

rnmbilicus.     It  will  move  with  respiration  in  the  earlier  stages,  and  will  be 

only  8lightly  tender.     As  the  inflanimation  spreads  to  the  peritoneom  the 

I  tendemess  will  become  greater,  and  the  outline  of  the  tumour  will  becx)me 

HiesB  distinct — partly  from  the  adhesions  which  it  contracts,  but  ttjainly  from 

lihe  muscular  rigidity  which  now  appears,     Pain  will  be  continuous,  but  it 

Pvaries  in  severity.     In  some  cases  there  may  be  no  elevation  of  temperature, 

but  in  others  even  at  the  commencement  there  are  fever  and  malaise,  and 

[  rigors  may  occur.     In  our  experience  the  presence  of  fever  has  alway8  been 

Ifoiind  to  be  associated  with  ulceration  of  the  mucous  membrane  of  the  gall- 

Ibladder,  and  the  pain  has  been  more  severe  than  in  thoee  cases  where  the 

fmucous  membrane  was  intact.    Where  there  are  no  constitutional  8ymptonis 

the  general  condition  of  the  patient  may  not  deteriorate  much,  but  if  fever 

and  great  pain  be  presen  t  he  will  lose  strength  and  weight. 

lmmediately  the  diagnosis  of  empyema  of  the  gail-bladder  has  been 
made,  cholecy8totomy  ahould  be  performed^  and  dralnage  of  the  abscess 
cavity  must  be  oontinued  till  the  discharge  is  sterile.  If  the  condition  of 
the  patient  is  such  as  to  permit  of  it,  the  cause  of  the  obstruction  in  the 
duct  Bhould  be  removed;  but,  in  some  cases  where  operative  interference 
lias  been  delayed,  it  may  be  well  to  eontent  one's  self  witli  drainage  of  the 
cyst,  and  to  leave  the  removal  of  the  cause  to  a  later  date. 

Phlegmonous  ckolecystUis  is  induced  by  a  much  more  acute  infection  of 
rthe  gall-bladder  than  that  which  gives  rise  to  empyema,  and  con8equently 
Iruns  a  much  more  rapid  course,  usually  termioating  fatally  in  a  few  day0; 
Kiougb,  if  early  operative  treatment  were  in  ali  cases  adopted,  there  does  not 
Beem  to  be  any  reason  why  it  shoidd  have  a  higber  rate  of  mortality  than 
■las  acute  appendicitis,  The  gravity  of  the  condition  seems  to  depend  on 
^the  fact  that  infective  pentonitis  is  set  up  very  rapidly  before  any  localising 
adhesions  have  had  time  to  form,  the  mierobic  contamination  apparently 
Uoifiing  without  any  direct  gross  communication  between  the  interior  of  the 
^all-bladder  and  the  peritoneum. 

In  these  cases  the  vralls  of  the  gall-bkdder  become  rapidly  swollen,  soft, 

and  cedematous,  the  peritoneal  coat   loaes  its  lustre/  and  there   rapidly 

supervenes  an  acute  peritonitis  originating  in  the  right  upper  part  of  the 

rjibdomen,  leading  to  paresis  of  the  intestinal  coils  located  in  that  region,  and 

BTing  rise  to  8ymptoms  of  intestinal  obstruction.    The  gall-bladder  wiU  be 

Eicnns  or  lesa  ^tended  with  muco*pU8,  and  its  surface  wlll  be  purplish  or 

nvBn  have  a  green  tinge.     If  the  patient  survive,  and  nothing  be  done  to 

relieve  him,  the  gaU«bladder  wiJi  necrose  in  patcheSi  but  as  a  rule  death 

rtakes  plaoe  from  septic  peritonitis  before  this  stage  is  reached.     If  death 
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does  not  rapidly  ensue,  adhesions  maj  form,  limit  the  inflanimatorj  diaturb- 
aoc€,  and  lead  to  the  formation  of  a  lotuiliaed  abscess,  which  will  follQW  a 
cMDiirse  aiiiiilar  to  that  of  the  abacess  due  to  acute  appendicitis. 

Generallj  acute  infective  cholecjstitis  ia  asaocmted  with  cholelithiasifi, 
bub  in  one  recorded  caae  it  appeara  to  have  followed  on  cholecjatitis 
oocurring  dnring  an  attack  of  tjphoid  fever. 

Si/mptoms. — Either  hb  a  aeqiiel  to  a  prolonged  historj  of  "  spasms  "  or 
appiirentlj  spontaneouslj,  the  patient  ia  seized  with  eudden  acnte  pain  in 
the  right  hj^ochondrium  radiating  to  the  epigastrium,  and  through  to  the 
right  aabsoapiiLir  region,  and  whieh  rapidlj  spreads  till  the  whole  abdomen 
becomes  atfecfced-  Associated  with  thitj  are  the  iiaual  signs  at  first  of  loc^il, 
later  of  general  peritonitia.  In  the  earlier  st^iges  there  are  tenderness  and 
ttonie  dialeneion  below  the  right  costal  margin,  with  rigidity  of  the  right 
rectiis,  but  soon  there  comes  general  abdouiinal  tenderneas  and  tjmpanites, 
though  eveti  in  the  Ititer  ^tages  the  tenderness  m  most  intenae  in  the  right 
lijpnchondrium.  As  occiirs  in  ali  casea  of  aeiite  peritonitis,  there  are  a 
rjipid  tlireadj  pulse,  quick  thoracic  breathing,  and  more  or  lesa  colla^^se. 

Before  nipture  bas  Uiken  plače  the  temperature  will  nsuallj  be  found 
elevated,  but  when  general  infection  bas  occurred  the  temperature  curve 
may  give  httle  indication  of  the  p^itienfs  condition.  As  a  rule  there  vvill 
be  no  janndice,  as  t[ie  disease  progresses  too  rapidlj  to  permib  of  its 
appearance,  but  in  the  more  chronic  caaes  it  may  be  present. 

Unlesa  there  is  a  previous  hi9fcory  of  gall-stone  cohc  the  diagnoaia  of  the 
exaot  condition  in  phlegmonous  cholec"ystiti8  ia  difficult,  and  usually  it  will 
only  be  possible  to  8ay  there  ia  acute  peritonitis  beginning  in  the  right  side 
of  the  abdomen.  The  site  of  the  original  pain  and  the  direction  in  which 
it  radiates,  together  \rith  the  greater  tenderness  in  the  right  hypo€hondriiim, 
and  the  primary  appearance  of  distension  in  that  region,  may  help  one  to 
come  to  a  decision.  Fortunately  the  cooditions  \vhich  it  simulates— 
fiilminating  appendicitis  and  perforation  of  some  hollow  viscus — ^demand 
the  same  initial  treatment,  viz.  exploratory  lai>arotomy. 

T^^caiment. — ^At  the  onset  the  pain  is  so  severe  that  a  hypodermic 
injection  of  morphine  will  alway8  be  neccasarj,  If  the  tenderness  be  not 
too  greati  local  hot  applications  naay  be  used,  and  aH  feeding  by  the  mouth 
ahould  be  atopped. 

Whenever  there  is  a  fair  presumption  that  the  čase  is  one  of  phlegmonous 
cholecystitiB,  or,  in  the  event  of  no  accurate  diagnosis  being  possible,  it  is 
found  that  the  patieot  is  gradnally  getting  worse,  and  the  evidence  of  genei^l 
peritonitis  becomes  more  manifest,  the  aMomen  should  be  open^.  If 
gangrene  bas  aupervened,  cholecysteGtomy  should  be  perfoimed  ;  bub  if  the 
disease  has  not  progressed  m  far,  it  \vill  be  sulticient  to  aspirate  the  contenta 
of  the  gall-bladder.  then  to  open  it  and  drain.  For  the  most  part  the 
condition  of  the  patient  will  be  such  that  imless  this  can  be  ea8ily 
accompliahed  it  vvill  not  be  wi8e  to  make  any  atterapt  to  remove  the  canae 
a  t  the  tirst  opera  tion,  Should  there  l)e  miich  peritonitis  it  may  be  wiae  at 
the  same  timc  to  drain  the  right  kidney  pouch,  either  by  gauze  introduced 
through  the  wound  in  the  anterior  abdominal  waU,  or  by  making  a  counter- 
open  ing  in  the  loin.  I  o  snbacute  casea,  where  an  abaceas  bas  formed 
between  adhesions,  this  should  be  drained,  and  when  the  patient^a  condition 
is  better  cholecy8totomy  can  be  done. 

Croifpous  Inflammation  of  the  Gall-Bladdcr  and  Bile  Dticts. — Re- 
čen tly  renewed  attention  has  been  directed  to  a  form  of  cholecystitis  and 
cholangitis  associated  witb  the  formation  of  membrane  or  casts  of  the  bile 
passages,     The  disease  simulates  in  most  respects  ordinary  cholebtliiasia^  in 
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iriucb  a  gall-stoiie  is  pagsiiig  through  either  the  cjstic  or  cotumon  bile  duct, 
ihe  patn  and  other  evidenoee  of  sueh  a  eondition  being  qiiite  marked. 
Oocaaonattf  in  these  cases,  wheii  the  stoola  are  being  seaiched  for  gall-stoneB» 
Uiere  hare  been  fotind  either  distinct  membranoos  casts  shaped  hke  the 
gall-bladder,  or  flakes  of  membianous  materiaL  The  condition  is  usuaUj 
aaaociated  with  membranous  enteritis,  but  there  aie^  in  addition,  the  STmptoma 
of  gall-stone  coUc  and  conseqiient  jaundice,  caused  by  the  passage  of  aolid 
material  through  the  inflamed  ducts. 

The  diseaae  maj  be  asBOciated  with  gall-stonea,  or  may  foUow  after  a  long 
hiBtorj  of  cholelithiaaia. 

As  a  nile  the  diagnosis  is  impossible  unless  membrane  be  found  in  the 
motions,  and  the  caae  wiU  be  oonddered  to  be  due  to  oholelithiaaia  This 
mistake  is  of  less  eonsequenee  sinee  the  treatiuent  for  the  two  eonditions  is 
the  same.  If,  under  the  exhibition  of  saline  aperieuts  and  careful  r^ulation 
of  the  diet,  the  sjrmptoms  do  not  abate,  cholecy8totomy  should  be  done,  any 
gall-stones  preeent  removed,  and  drainage  of  the  cyst  establiahed,  At  the 
same  tirne  an j  adhesioas  of  the  biliary  apparatus  to  the  siirrounding  Tiaceia 
sbould  be  broken  down.  After  recoverj  from  operation  the  patient  should 
be  advised  so  to  regulate  his  liie  as  to  diminish  the  risk  of  the  occurrence 
of  anj  gastro-intestinal  disturbance  or  of  cholangitis. 

CHOLANGrns 

Acuie  Calarrh  of  tke  larger  Bile  Pueis, — Catarrhal  jaundice,  so-called,  is  an 
affection  which,  for  the  moet  part,  oeciirs  in  joung  persons,  and  usuallj 
results  from  djspepsia  or  expoBure  to  cold,  but  it  may  take  origin  from  other 
causes  sueh  as  pneumonia,  the  infectious  fevers  (especiallj  tvphoid),  and 
cancer  of  the  liver.  That  this  condition  is  due  to  catarrh  of  the  larger 
dacts  is  probable,  though  this  bas  been  disputed. 

It  is  rare  that  uncomplicated  cases  snccumb,  but  in  some,  where  post* 
mortem  exaniinatioD8  have  been  made,  there  bas  been  found  svveUing  of  the 
mucous  membrane,  and  plugs  of  mucus  in  the  ducts  have  not  infrequently 
been  discovered.  In  addition,  it  is  said,  it  can  be  seen  that  no  bile  has 
ptand  over  the  mucous  membrane  for  some  dajs*  as  ali  colour  has  dis- 
appeared  from  the  affected  part  of  the  tube,  WIiere  death  has  taken  plače 
in  caaes  of  typhoid  fever  complicated  with  jaundice  there  has  frequently 
been  found  uneqttivocal  evidence  of  inflamrnation  of  the  mucous  membrane 
lining  the  bile  passaeea  The  oatarrh  is  most  marked  in  the  common  due  t 
and  gall-bladder,  and  gradually  fades  off  in  the  hepatic  ducts. 

Judging  from  the  appearances  found  post-mortem,  as  weU  as  from  the 
clinical  histories,  it  may  be  inferred  that  the  inflamrnation  usuallj  spreads 
from  the  duodenum.  Even  a  very  sUght  inflammation  at  the  termination 
of  the  comnion  duct  in  the  posterior  wall  of  the  duodenum  would  sullice  to 
block  the  passage  of  bile,  since  it  is  secreted  under  very  low  preesure. 

Ordinarily  catarrhal  jaundice  is  preceded  by  some  evidences  of 
gastro^intestmal  catarrh,  either  in  the  ehape  of  a  mild  attack  of  djspepaia 
with  coated  tongue  and  loss  of  appetite,  or  as  an  attack  of  nausea  and 
vomiting  with  or  without  diarrhcea.  In  a  day  or  two  slight  discoloratiou 
I  of  the  conjunctiva-  appenrs,  and  the  icterus  increases  for  a  week  or  ten  dayB, 
|ttiereafter  graduallj  eubsiding.  Generally  the  patient  feels  out  of  sorta, 
but  it  is  not  usual  for  tiiuch  conslitulionHl  disturbance  to  take  plače* 

Where  tlie  caUirrhal  condition  in  ihe  ducts  complicates  some  other 
iisetise  the  course  of  events  will  depend  on  the  miture  of  this  iUness. 

In  the  majority  of  cases,  where  the  patient  is  young  and  there  is  preceding 
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gastrointestinal  diaturbancc,  tliere  \vill  be  little  difficnlty  in  arriving  at  a 
correct  diagnosis  in  a  čase  of  Bimple  catarrhal  jaundice,  biit  it  should  be 
remembered  that  slight  jaundice  is  often  a  comparativelj  eariy  sjniptom  in 
cancer  of  fche  liver,  l^eing  theo  usuallj  due  to  aesociated  chokngibis. 

The  po8sibility  of  the  disease  being  acute  yellow  atrophj  of  the  liver 
Bhoiild  Ije  kept  in  view,  and  indeed  during  the  first  week  of  this  diaeaee 
there  may  be  no  signs  pointing  to  the  gravity  of  the  condition,  and  its  course 
may  exactly  simulate  an  attack  of  simple  jaundice.  In  the  later  stages 
of  the  diaease,  l)owever,  the  urgeut  gastric  sjmptoms  and  the  associated 
delirium,  %viih  the  rapid  pulse  and  subnormal  temperature,  taken  along 
\^ith  the  progresaive  diniinution  in  the  hepatic  diilnesa  and  the  appearance 
of  leucin  or  tjiosin,  or  botli,  in  the  urine  can  leave  no  doubt  as  to  the 
diagnosis. 

In  jaundice  due  to  cholelithiasis  the  presence  of  pain  and  tendemeas, 
and  the  pre\ioua  lii8tory  of  gall-stone  eolic  or  "  spastns,"  will  readjly  lead  to 
a  detinite  opinion  being  given,  but  if,  as  souietinies  happens,  there  be  no 
inarked  pain  the  icterus  will  be  found  to  pass  off  within  a  few  dajs. 

The  jaundice  of  liypertrophic  cirrhosia  may  clo3ely  simulate  that  from 
simple  cataiTh,  but  in  this  form  of  cirrhosis  there  is  eulargement  of  the 
liver  and  usually  other  8ymptonis,  such  aa  ascitea,  pointing  to  tlie  real  origin 
of  the  icterus,  while  the  more  advanced  age  of  the  patient  and  the  previous 
hi8tory  of  alcohoUsm  will  help  to  prevent  a  niistake  ih  diagnosis. 

Generally  little  treatment  is  necessary  in  order  to  get  rid  of  simple 
catarrhal  jaundice.  Since  the  infectiou  origtnates  in  the  duodenum,  and  is 
kept  up  by  the  condition  there,  it  will  be  well  to  give  some  mild  purgative 
such  as  calomel  or  a  saline.  The  food  should  be  of  such  a  character  as  to 
be  rcadilj  digeated  and  not  subject  to  early  fermentative  changes;.  no 
alcohol  should  be  given. 

Large  rectal  injections  of  hot  \vater  at  a  temperature  of  from  70'  to  90* 
F.  have  been  recommended,  and  are  suppa^ed  to  act  by  inducing  active 
contractions  of  the  gall-bladder,  \vhich  expel  the  mucus  blocking  the 
common  duct. 

Chronic  Calarrh  of  the  larger  Bile  Ducis. — Though  simple  acute  catarrh 
may  assume  a  chronic  pbase,  this  is  unusual,  and  chronic  cholangitis,  giving 
rise  to  8ymptom8,  is  usually  due  to  some  other  cause,  Of  these  the  most 
common  is  probably  the  presence  of  gall-stones,  but  in  many  caaes  of  cancer 
of  the  liver  the  jaundice  is,  in  the  earlier  stages,  due  in  the  main  to  the 
catarrhal  condition  of  the  mucous  membrane  of  the  bile  ducts,  %vhich  ia 
invariably  present  at  ali  stages.  Similarly,  when  jaundice  is  present  in 
cases  of  hydatid  of  the  liver,  or  of  hepatic  abscess,  it  ia  more  trequently 
due  to  an  intlammatory  9welling  of  the  ducts  than  to  pressure  on  them  by 
the  tumoun 

AVTiere  the  process  is  merely  a  continuation  of  an  acute  catarrh  the 
Bjmptoms  vrill  be  slight.  conaisting  mainly  of  more  or  less  icterus  and  some 
gasfcro-infcc-stiual  disturbance.  The  persistence  of  the  jaundice  may  lead  to 
a  suspicion  of  aerious  organic  disease,  esp6cially  cancer,  but  as  a  rule  there 
is  not  much  loss  of  flesh  or  strength,  and  the  jaundice  doesnot  progreasivelj 
deepen  as  it  does  in  malignant  disease.  Moreover,  the  symptom8  \vill,  mors 
or  less  readily,  yield  to  appropriate  treatment  in  the  simple  ca^es,  wherea8 
in  malignant  disease  there  will  be  at  the  best  only  temporary  amehora- 
tion. 

\Vhere  the  catarrh  has  been  caused  by  gall-stones  and  persists  after 
these  have  been  passed,  there  ia  apt  to  be  present  in  the  ducts  thick  ropy 
mucus  which  has  difficulty  in  passing  along  the  narrowed  ducts  and  often 
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gives  rise  to  slight  attacks  of  pain.  Occaaionally,  as  in  cholecjrstitis,  the 
mucus  becomes  much  iospissated,  and  then  when  passing  gives  rise  to  pain 
resembling  in  almost  ali  pariiculars  that  due  to  the  passage  of  a  gall-stone. 
So  marked  may  be  the  resemblaoce,  that  in  some  cases  it  ia  not  poasible  to 
difiTereotiate  between  the  iwo  ciaases,  but  as  a  rule  in  cholelithiaais  there  is 
more  marked  tenderness,  and  for  the  most  jtart  some  e%adences  of  adhesions 
of  neighboiiring  organs. 

Chronic  catarrh  with  or  withoiit  jaundice  ehould  be  treated,  along  the 
same  linea  as  the  acute  atfection,  by  Balines  (the  best  being  the  natural 
Carlsbad  water)»  light  diet,  and  regular  6xeroise,  With  great  čare  maasag^ 
may  be  employedi  and  in  the  absence  of  gall-stones  \vill  probably  be  bane- 
ticial,  but  if  there  be  any  suspicion  that  the  condition  is  directly  due  to 
eholelithiasis  this  treatment  shoiild  he  avoided.  In  theevent  of  pain  being 
*  present,  topical  remedies  in  the  slmpe  uf  ho  t  fomentation,  or  the  ingestion 
of  a  tumblerful  of  water  as  hot  as  it  can  be  borne,  vvill  probably  be  sutticient; 
but  it  may  l>e  nece88ary  occasioDaUy  to  uae  sedati  ves.  Wfti,have  fouod  half 
a  drachm  of  špirit  of  ether  in  chloroform  water,  repeated  eVery  qiiarter  of 
an  hour  if  necessary,  moat  eflectual ;  but  it  may  be  necesvsary  to  give 
morpbine  hypodermic4illy. 

Unless  cure  or  veij  marked  relief  follow3  this  treatment  within  a  couple 
of  months,  in  ali  probability  the  best  thing  to  do  is  to  drain  the  gall-bladder 
and  ducts  by  perfonmug  cholecystotomy,  wheu  if  aDy  gall-stones  are  present 
they  niay  be  removed, 

Whether  any  calculi  are  found  or  not,  the  tube  should  be  retained  in 
the  galUbladder  for  some  tiiue;  inde^d,  in  the  absence  of  stones  it  %vili 
probably  bo  necessary  to  drain  for  a  longer  period.  The  best  index  to  the 
tirne  for  withdrawal  of  the  tube  is  sterility  of  the  discharge  ;  but  roughly, 
it  should  be  retained  until  the  exudate  ia  thin  and  contains  little  or  no 
bile,  as  it  is  then  clear  that  the  normal  secretion  haa  been  reached  and  the 
common  duct  is  quite  patent.  After  removal  of  the  tube  general  treat- 
ment like  that  outlined  above  should  be  continued  for  some  considerable 
tirne. 

Inf  tetive  Cholangitis. — lu  aU  forms  of  catarrh  of  the  bile  ducts  there  is 
probably  some  degree  of  microbic  infection,  and  the  peculiar  8ymptoma 
which  difierentiate  so-called  "  infective  cholangitis '*  from  ordinary  cataiTh 

probably  to  be  attributed  to  the  occurrence  of  intennittent  complete 
oppage  of    the  evacuation    of    the    inflammatory    products    into    the 
duodeuum. 

In   the  great  majority  of  cases  thLs  \vill  be  fouod  to  be  caused  by 

gail-stones  in  the  common  duct  either  in  the  shape  of  a  single  stone  **  float- 

ing  *'  in  the  duct  and  actiug  as  a  bali  valve,  or  of  multiple  atones  becomuig 

impacted  probal>1y  from   some    te.mporary  8welliiig  of    the  ivalls  of  the 

Lehannels.     Occasionallj,  hovvever,  malignant  disease,  either  of  the  head  of 

itlie  pancreasaud  involving  the  oritice  of  the  common  duct  or  of  the  Uver,  is 

[•Bsociated  with  infective  cholangitis. 

The  symptom  \vhich  si>ecially  characterises  infective  cholangitis  is  the 

occurrence  of  ague-Uke  seizures,  occurring  at  irregular  intervals,  and  associ- 

^Sted  with  remittent  jaundice,     The  icterus  in  the  interval  hetween  the 

Ittacks  rarely  completely  disappears,  though  it  uiay  diminish  so  much  as  to 

I  evident  onlv  on  careful  exiiniination  of  the  conjunctiva?  in  gootl  light. 

In  a  typical  ctase  ttiere  will  be  a  more  or  less  deli  ni  te  historv  of  attacks 
of  gall-stone  colic,extending  over,  it  may  be,  mauy  yearB,and  often  without 
any  marked  degree  of  jaundictj.  Then  comes  a  more  severe  attack,  lasting 
longer»  and  followed  by  detinite  jaundice,  probahly  denoting  that  the  eakulua 
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haa  passed  from  the  cystic  ioto  tlie  coramon  duct.  After  a  short  interval, 
during  which  the  jaundiee  maj  have  quite  cleared,  this  is  followed  by  another 
choleOtliic  seizure,  accompanied  by  a  rigor  and  aH  the  6yinptoms  ot"  an 
attack  of  ague.  Followiiig  on  this  there  is  jaundice  wliich  persists,  though 
less  in  degi^ee.  This  seqiience  of  eventB  recurs  at  irregular  intervala,  but  in 
the  loajoritj  of  casea  tenda  to  retum  gradually  more  freqiiently,  while  the 
attacks  become  more  severe.  Even  in  the  niildor  caaea  the  strength  of  the 
patient  progres3i%'ely  declines,  and  in  the  graver  caaea  he  inay  lose  weight  as 
quickly  as  if  he  were  siiffering  from  malignant  disea^e  of  the  stomaeli. 

Ab  a  rule,  thia  eondition  is  not  recovered  from  8pontaneou3ly,  but  occa- 
Bionally  the  stoue  passes  in  to  the  duodennm,  and  the  patient  gets  well.  It 
18,  however,  much  more  common  for  the  course  to  be  downward,  the  patient 
either  succumbing  to  the  repeated  attaekB  of  pain  and  poisoning,  or  to  some 
complication  of  the  tliseaee,  Buch  as  anppurative  hepatitia,  perforation  of  the 
ducts  and  peri  toni  tis,  endocarditia,  or  some  pulmonai^  ioflammation. 

The  diagnoaie  of  this  eondition  \vill  not  U8ually  give  mueh  ditiiculty,  at 
least  in  this  country  \vhere  ague  is  rare.  The  hi8tory  of  cholelithie  colic 
exteuding  over  some  time,  the  paia  8pecially  localised  in  the  neighbourhood 
of  the  gall-bladder  and  ducts,  aed  the  tenderness  most  marked  midway 
betvreen  the  xiphoid  and  the  umbihcus,  together  with  the  progreasive 
deterioratioD  of  health  and  the  remittent  character  of  the  ieterus,  ali  help 
one  to  an  accurate  opinion.  It  is  not  common  to  fiod  the  gall-bladder 
diatended,  aa  it  has  iisuaUy  become  thickeeed  from  previous  chronic  intiam- 
mation,  nor  is  it  the  rule  for  the  liver  to  be  enlarged,  though  if  tlie  suppura- 
tive  eondition  extend  into  the  finer  ducts  there  will  soon  be  some  degi"ee  of 
hepatic  enlargement.  From  the  begianiag,  however,  tenderness  in  the  right 
hypochondrium  and  epigastrium  is  present 

Treatment  should  not  be  put  off  when  oncc  the  diagnosis  is  at  ali 
established,  as  in  the  great  majority  of  cases  palllative  treatment  is  of  no 
avaO,  and  valuable  time  will  be  lost  since  the  patient  will  progressively  lose 
strength. 

If  possible  the  cause  should  be  removed ;  but  should  this  prove  impos- 
aible,  or  the  eondition  of  the  patient  be  such  as  to  render  it  undesirable,  the 
ducts  should  be  drained  and  the  cause  removed  hy  a  further  operation, 

There  can,  however,  be  oo  doubt  in  the  minds  of  those  who  have  observed 
many  cases  that  it  is  better  to  auticipate  the  complication,  and  as  soon  as 
medical  meaaures,  after  a  fair  trial,  have  failed,  to  remove  the  gall-atonea  by 
surgical  meana 

Suppurative  cholanqitis,  though  in  the  great  iuajority  of  cases  caused 
by  the  presence  of  gall-stones,  ocen  rs  also  in  association  \vith  cancer  of  ' 
the  ducts,  hydatid  diseaae  of  the  Liver,  and  t}T^)hoid  fever,  and  a  number  of 
cases  have  rečen tly  beeu  reported  in  which  the  eondition  seems  to  have 
taken  origin  from  the  presence  of  ascarides  in  the  common  duct* 

Associated  with  the  causation  in  some  ohstruction  in  the  ducts  there 
comes  dilatation  to  a  greater  or  less  degree  of  the  le&ser  ducts  in  the  liver, 
whieh  ako  become  very  much  intlamed*  The  whole  liver  enlarges  rapidly, 
and  may  assume  enormous  proportions.  Poat-mortent  the  liver  is  large,  and 
the  ducts  dilated  and  containing  pus,  while  distributed  through  the  Uver 
there  are  uflually  fonnd  small  abscesseB  of  irregular  ahape. 

S7/mptoms. — In  the  greater  number  of  cases  theje  will  lie  a  weli-marked 
history  of  gall-stone  cohc,  extending  over  a  more  or  less  lengthened  period 
before  the  onset  of  acute  Bymptom9,  and  it  may  be  that  there  has  been 
infective  cholangitis ;  but  where  tlie  diseaae  is  due  to  cancer,  hydatid 
diseaae,   typhoid|  or  any  of  the  less  common   causes,   the  onset  of  the 
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suppuration  in  the  bile  channels  may  be  preceded  bjr  no  local  hepatic 
8ymptoma 

From  whatever  cause  ariBing,  the  onset  of  suppuration  is  usually 
annonnced  by  a  rise  in  temperature,  with  or  wiLbout  rigors  or  8weating,  and 
this  is  followed  by  bectie  temperatures,  with  rigors  and  profuse  respiration, 

Unless  the  attack  bas  begun  witb  a  gall-stooe  coUc,  there  may  not  l>€ 
mucb  pain  at  the  beginning,  but  it  is  mre  for  some  pain  not  to  be  present 
i  o  the  iaier  stagea.  As  witb  pain,  so  \\ith  tenderness ;  a  t  tirat  there  may  be 
little  or  none,  bul  when  the  intlammation  exteod3  to  the  peritoneal  eovering 
of  the  liver  the  righfc  lij^pochoudrium  becomes  progresaively  niore  painful  to 
the  touch.  Janndice  is  present  from  the  onset,  and  may  become  intense, 
but  death  as  a  rule  takes  plače  before  this  occnra,  The  liver  enlarges 
unifomily,  and  may  bo  increase  in  bulk  that  the  Iower  margiu  deacends 
below  the  umbilicus.  The  gall-bladder  may  enlarge^  but  as  a  ruJe  it  haa 
become  thickened  and  shmnken  before  the  onset  of  the  acute  syniptoms- 

When  the  inflammatory  disturbanee  impHcates  the  peritoneum  there 
eome  the  usual  sjmptoms  of  local  peritonitis,  viz,  localised  abdominal  dis- 
tension,  with  tenderneas,  and  it  may  be  vomiting.  The  pulae  tends  to 
increase  in  frequeney  and  to  lose  in  strengtb,  the  patient  ultimately  aasum- 
ing  the  typhoid  condifcion  with  dry  tongue,  ehrunken  featurea*  rapid  weak 
pulse,  and  great  prostration. 

In  two  cases  of  geueralised  suppuration  in  the  liver  (without  any  pul- 
inonary  complication)  recently  seen,  the  much  greater  proportional  increaae 
in  the  rate  of  respirationa  as  compared  with  that  of  the  pulse  wa8  a  note- 
worthy  feature,  in  each  čase  the  pulse-rate  having  gone  up  only  50  per  cent, 
wbile  the  respirationa  had  doubled  in  number. 

OccaaionaUy  the  diaease  pursues  a  aubacuie  couree,  and  then  may  eud  in 
a  localised  hepatic  abscess,  but  this  is  extremelj  rare, 

Death  usually  takea  plače  from  exhaustion,  but  niay  be  accelemted  by 
the  occurrence  of  various  complications,  of  whieh  the  comnionest  seem  to  be 
py8emic  abseesses,  pleuriBy,  pneumonia,  and  infective  endoc^irditis. 

Pylephlebiti8  pursues  a  similar  course,  and  it  maj  not  be  possible  to 
difltinguish  it  irom  an  attack  of  suppurative  cholangitia  unless  there  be  a 
definite  historj  pointing  to  tlie  exi8teuce  of  some  focus  of  suppuration  in  the 
partB  drained  by  the  portal  veiu. 

In  the  earlier  stages  where  the  diagnoais  is  not  clear  the  patient  should 
be  given  5  grs.  of  calomel,  followed  by  a  seidlitz  powder,  and  local  warm 
appiications  ahould  be  used,  vvhile  if  the  pain  is  extrenie  it  will  be  neces8ary 
to  give  sedati  ves ;  but  whenever  the  čase  is  made  out  clearly  to  be  one  of 
suppuration  in  connection  wit!i  the  bile  passages, oj)eration  should  be  resorted 
to,  since  it  is  onlj  in  the  early  stages  that  one  can  reasonablj  hope  for 
oompletc  rec^very. 

As  a  rule  it  will  be  advisable  only  to  attempt  to  give  erit  to  the  inflam- 
matory  products,  and  to  establish  drainage  by  performing  cholecystotomy, 
leaving  tlio  cause  to  be  removed  at  a  later  time.  But  if  the  patient  be  in 
fiur  eondition,  and  the  exciting  cause  of  the  malady  can  roadily  be  reached, 
that  should  be  got  away  at  the  same  tirne. 

If  perlbrmed  early,  the  relief  to  tension  and  the  evacuation  of  the  septic 
ccmtents  of  the  gall>bladder  and  bile  ducts  should  give  a  very  fair  probability 
of  complete  cure,  but  even  in  the  kter  stages,  unless  indeed  the  patient  is 
moribund^  it  is  weU  to  seek  reliel*  l>y  drainage,  aa  some  cases  that  appeared 
almoet  bopeless  ha  ve  recovered,  and  in  any  caae  the  Bymptoms  will  be 
ameliorated. 

Drainage  should  be  kept  up  till  the  discharge  becomefl  sterile. 
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Adhesioks 

Among  the  most  distrcasing  9equ€l£e  of  gall-stones,  when  theae  have  been 
preseot  for  a  loEg  tirne,  are  the  results  which  follow  on  the  contraction  of 
inflammatorj  adhesions  to  neighbouring  \ascera,  The  organ  which  is  most 
lVequently  involved  is  the  stomaeh,  as  the  pro^imitj  of  the  duodeGum  and 
pjlonis  to  the  cjstic  duct  renders  it  speciaflj  Uabie  to  sutter. 

Usiiallj  the  pjlorus  itaelf  ia  tucked  up  closelj  to  tlie  cjstic  duct  by 
adhesions,  often  so  short  as  to  render  it  a  matter  of  extreme  difficultj  to 
separate  the  two  without  perforation  of  either  viscus  ;  but,  not  infreqiiently, 
there  is  merely  some  kinking  of  the  pjloric  extreraity  of  the  stomaeh  or  of 
the  duodenum  by  adhesions  to  the  gall-bladder  or  cystic  duct, 

Less  commonly  the  whole,  or  part,  of  the  leaser  curvatiire  of  the  stomaeh 
becomes  adhereut  to  the  under  aurface  of  the  liver. 

Whichever  of  these  conditions  is  present,  there  follovva  the  whol6  aeries 
of  Bjmptomfl  \vhich  arise  when,  from  any  cause,  the  stomaeh  is  unable  to 
empty  its  contenta  into  the  doodenum  within  the  normal  time.  liVhen  the 
stomaeh  wall  over  a  considerable  area  ia  adherent  to  the  liver,  but  there  is 
little  or  no  imphcation  of  the  pylorus,  the  8ymptoma  will  oiilj  amount  to 
aome  degree  of  dy9pepsia  and  a  feeUng  of  discomfort  in  the  epigastrium, 
Doming  on  8hortly  after  food  and  lasting  for  aeveral  hours,  since  there  ia  no 
actual  obatruction  to  the  outflow  from  the  stomaeh,  but  only  interferenco 
with  the  periataltic  wave.  When,  !iowever,  the  pylorua  becomes  cx>nstricted 
by  surrounding  adhesions,  or  the  exit  from  the  stomaeh  is  obstructed  by 
kinking,  there  fonows  dilatation  of  the  stomaeh,  giving  rise  to  the  well- 
knowii  symptoms  of  that  diaorder  %vhich  will  prove  most  iutractable  to 
ordiBary  medical  reniedies,  and  even  to  lavage.  If  leffc  untreiited  by  opera- 
tion  this  condition  exhibitB  no  tendency  to  improve ;  but,  aa  a  rule,  despite 
the  most  careful  and  continued  treatment,  the  concUtion  of  the  patient 
becomea  progressively  worBe,  the  storajich  dilating  so  as  to  reach  almost  to 
the  pubes,  vomiting,  cven  after  liquid  food,  taking  ph^ce  after  each  meal, 
and  the  patient  becoming  worn  out  from  the  combined  effect  of  defective 
nutrition  and  continued  pain,  The  frequency  of  this  condition  is  not  yet 
quite  realised  by  most  practitioners,  though  thoee  who  see  much  of  gall- 
stone  work  must  have  noted  the  large  proportion  of  casea  in  which  it  oceurs 
to  such  an  extent  &b  to  he  readily  diaguosed,  before  operation,  by  the  usual 
phy8ical  signs  of  dilatation  of  the  stomaeh. 

It  should  be  noted  that,  Avhen  the  pyloruB  is  adherent  to  the  cystic 
diict,  and  there  are  biHary  calculi  in  the  duct  or  gall-bladder,  the  pain  of  a 
choleLithic  seizure  may  radiate  to  the  left  subscapular  region  instead  of  to 
the  right. 

Lesa  commonly,  but  stili  not  infrequently,  the  colon  is  obstructed  to  a 
greater  or  less  degree  by  the  presence  of  short  adhesions  to  the  gall- 
bladder,  or  by  larger  bands  resulting  from  locaUsed  peritonitis  so  preasing 
on  the  bowel  as  to  interfere  with  the  circulation  of  its  coutents.  As  might 
be  expected,  the  middle  part  of  the  transverse  colon  is  the  usual  seat  of 
obatruction,  but  we  have  seeu  the  hepatic  flexure  blocked,  and  in  one  caae 
recentlj  treated  for  acnte  obstruction  there  were  twa  marked  banda^  one 
situated  almost  at  the  hepatic  flexure,  the  other  within  a  eouple  of  inches 
of  the  ciecum. 

Where  the  colon  is  involved  the  gymptoms  are  as  a  mle  less  severe  than 
when  the  stomaeh  is  affected,  but,  when  bands  have  formed,  acute  inteatinal 
obstruction  may  rapidly  develop.  As  a  rule,  however,  there  are  only 
evidences  of  chronic  inteatinal  obstruction,  showing  itself  by  attacks  of 
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paroxysmaI  coUcky  pains  in  the  abdomen,  occurring  at  irregular  intervala 
and  aaeociated  with  constipation,  or  constipiition  alfcernating  with  diarrhcea. 
Vomitiiig  ifl  not  conmionlj  presen  t,  but,  when  the  kinking  is  acute  or  the 
bowel  is  conatricted  by  bands,  thia  may  be  a  prominent  feature.  In  many 
of  theee  cases  during  the  attacka  of  pain  carelul  examination  will  reveal 
the  csaciim  contracting  in  ita  efforts  to  force  the  contents  of  the  colon 
througb  the  stricture  or  past  the  kink  ;  and  at  times  krge  fgecal  concretions 
can  be  felt  on  the  proximal  side  of  the  obstruction. 

lu  ali  theae  respecta  the  caae  may  closely  siinulate  cancer  of  the  large 
intestine,  but  in  the  lat  ter  there  is  more  rapid  deterioration  of  the  general 
health,  and  since  the  stricture  in  malignant  disease  ia  most  often  in  the 
sigmoid  llcxure  or  rectiim,  the  motions  tend  to  be  flattened,  and  there  ia 
Btraining  and  the  preaenee  of  mucus  and  blood  in  tbe  stools, 

When  gall-atonea  give  rise  to  local  peri  toni  tis  so  marked  as  to  lead  to 
obstruetive  symptoni8,  there  are  alway8  long  -  continued  and  repeated 
attacks  of  colic,  bo  that  the  paat  hi9fcory  is  of  great  importance  in  arriving 
at  a  correct  cooclusion  in  any  individual  čase,  thoiigh  it  ehould  be  reniem* 
bered  that  cholelithiasis  and  cancer  may  of  course  be  present  at  the  same 
time. 

In  most  easea  of  adbesions  there  ia  more  localiaed  tenderness  than  when 
the  obstruction  is  due  to  new  growth,  but  the  attacks  of  paroxy8mal  pain 
may  be  as  severe  in  one  čase  as  in  the  other. 

Where  adhesions  are  diagnosed,  or  where,  after  a  hiBtory  of  repeated 
attacks  of  gall-stone  colic,  8ymptoms  arise  which  might  be  referable  to 
adbesions,  and  \vhich  do  not  subside  under  medical  treatment  8ufficiently 
long  continued,  operation  sboiild  be  undertaken,  and  the  adberent  viscera 
aeparated.  As  a  rule  there  will  be  gail-stones  present,  but,  in  any  caae,  it 
will  probably  be  adviaable  to  perform  cholecy8totomy  and  drain  the  gall- 
bladder  to  get  rid  of  the  cafcarrhal  condition  of  the  mucous  membrane, 
which  is  ahnost  invariably  present.  In  order  to  prevent  the  recontraction 
of  the  adhesions  the  omentum  should  be  tucked  up  between  the  gall-bladder 
and  the  coniignous  viscera. 

After  recovery  from  operation  the  patient  should  be  advised  to  continue 
medical  remedies  directed  to  prevent  catarrh  of  tbe  duodenum  and  bile 
duct,  as  haa  been  adviaed  after  cholecy6totomy  for  gall-atonea, 

Ulcebation  akb  its  Sequel^ 

Ulceration  of  the  gall-bladder  and  ducts  is  probably  fairly  frequent,  but 
if  uncomplicated  does  not  uflually  give  rise  to  8ymptonis  of  much  importance. 
Although  cholelithiasis  is  the  most  fret^uent,  typhoid  fever  and  cancer  are 
quite  common  cauaes,  and  tubercular  disease  and  cholera  alao  produce 
ulceration. 

As  has  already  been  pointed  out,  pyrexia  when  present  in  empyema  of 
the  gaU-bladder  is  probabIy  always  aaaociated  with  ulceration,  and  due  to 
abeoiption  of  septic  products  througb  the  ulcerated  surface. 

The  importance  of  ulceration,  however,  depends  more  on  its  Bequel£B, 
the  most  important  of  wbich  are  adhesions  (already  considered),  perforation, 
6atula,  peritonitis,  haemorrhage,  and  stricture. 

As  the  ulceration  ejctenda  through  the  wall  of  the  cyBt  or  its  ducta, 
there  is  aet  up  local  peritonitis,  vvhich  u8ually  inducea  adhesions  to  the 
naigbbouring  viscera,  and  thus  ahuts  off  the  general  peritoneal  cavity, 
but  ooca8ionally  no  adheaions  are  formed,  and  perforation  takes  place.  On 
acKSOunt  of  the  fact  that  the  bile  in  caaes  of  cholelithiasis  is  invariably 
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infected,  this  event  is  always  very  flerious,  since  general  septic  peritonitia 
is  almost  certain  to  ensuei  and  unleas  quickly  treated  wl11  end  fatallj. 
Rarely  the  perforatioE  is  foUowed  by  a  localised  peritonitis,  which  shuts 
ofl'  the  general  peiitoneal  cavitj,  and  allovva  of  the  tbrmatioa  of  an 
abseess  whieh  runa  a  coiirse  similar  to  that  of  an  abscess  due  to  appen- 
dicitis. 

The  sjmptoma  of  perforation  of  the  bile  passages  are  those  of  perfora- 
tive  peritonitia  from  any  cause,  with,  aa  a  nile,  a  history  pointing  to  the 
presence  of  gall-Btooea.  A  Budden  pain  beoeath  tlie  right  costal  margin 
followed  hy  collapse  and  succeeded  l>y  vomitiiig,  general  distension,  and  a 
rapid  pulae,  form  the  chief  feature^  of  the  diseaae.  If  the  extravaeation  is 
extenaive  there  will  be  eigos  of  free  fluid  i  o  the  peritoneal  cavity,  and 
jaiindice,  if  not  present  before,  usnally  appears  within  twenty-four  or  forty* 
eight  houra  frotii  absorption  of  biliary  pigment  by  the  peritonenm.  Death 
takes  plače  usiially  withiQ  a  few  days,  but  caaes  ha  ve  been  reported  where 
life  was  proloDged  into  the  secomi  or  third  vveek. 

As  a  rnle  the  eondition  of  the  patient  does  not  warrant  more  than 
that  the  abdouien  shoald  be  opened,  the  exfcravasiited  material  removed 
by  sponges,  and  8ati9Factory  dmiuage  eatabhehed  ;  but»  if  his  condition  be 
Buflicieiitly  good,  the  perforation  should  be  fonnd  and  stitclied,  gall-stones 
if  presen  t  removed,  and  the  gall-bladder  drained  Beparately  from  the  general 
cavity  of  the  peri  to  ne  um. 

Fistula. — Fistula  is  a  not  infrequent  coniplication  of  uloeration  of  the 
gall-bladder  and  bile  ducts.     Mucli  more  frequently  the  comnumication  is 
betweeu  the  Burface  of  the  body  or  the  cavity  of  one  of  the  hollow  viecera 
and  the  gall-bladder,  but  communication  with  the  larger  ducts  is  not  un* 
common.      lu   the  direct  variety,  \vhere  the  channel    is  formed  directlv^— 
through  local  adhesions  set  up  by  the  advantdng  ulceration,  the  comrnunica-^H 
tion  is  moBt  frequently  with  one  of  the  hollow  viscera;  vvhereaa,  in  the^l 
indirect  varietj,  caused  by  the  formation  of  an  abseess  outaide  the  gall- 
bladder  and  a  chanoel  forming  from  this,  the  fistula  more  U8ually  opena  on 
the  snrface  of  the  body. 

As  might  be  expected  from  the  anatomj  of  the  parts  the  structures 
most  commonly  aifected  are  the  dnodenum  and  colon ;  but  tistuhe  have  been 
described  betweeu  the  biliary  passages  and  the  stomach,  the  jejunum,  the 
ileum,  and  the  pelvis  of  the  right  kidDey,  vvhilc  a  number  of  cases  have  been 
described  in  which  gall-stones  iiave  peribrated  iiito  the  thorax. 

Biliary  cutaneous  Jistula,  like  the  other  forms  of  fistula  io  oonnection 
with  the  bile  paaaages,  ia  most  commouly  a  8equel  of  gall-stones,  but  may 
result  from  aiiy  of  the  causea  vvhich  give  rise  to  perforation  of  the  bile 
channela,  e9peciany  when  the  perforation  leads  firat  to  a  localised  abseess. 
\Vhen  arising  from  suppuration  in  connection  with  the  gall-bladder  or  bile 
ducts  the  fistula  nBually  opena  near  the  umbilieus,  the  pus  following  the 
course  of  the  oblitenited  nmbilical  vein,  but  the  diseharge  may  occur  at  any 
part  of  the  abdouiiual  wall.  Oeeasionally  a  fistula  persista  after  operation 
where  the  ohHtructiou  in  the  ducts  haa  not  been  overeome,  or  the  gall-bladder 
bas  been  stitched  to  the  skin  instead  of  to  the  peritouenm  and  aponeurosia 
Their  importance  variea  according  as  on!y  mucus  or  bOe  and  mucus  are 
discharged,  since  in  the  former  čase  only  abont  one  ounce  of  tluid  is  discharged 
daily,  and  this  does  not  give  rise  to  much  inconvenienee. 

Mmousjistuia  occurs  when  the  cy8tic  duct  ia  obstrueted  by  the  presence 
of  a  foreign  body,  or  ia  occluded  by  stricture  reaulting  from  old  ulceration. 

So  long  as  there  ia  free  exit  to  the  secretion  there  wiU  only  be  the  in- 
convenience  arisiug  from  the  necesaity  of  con3tantly  wearing  some  dressing 
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lo  absorb  the  discharge ;  but  if  the  orificse  of  the  sinus  be  alIowed  to  doee, 
the  accumulation  produees  poin,  and  it  is  necessarjr  under  these  circum- 
stanoea  for  the  patient  either  to  wear  a  small  drainage-tube  and  an  abeorbent 
dioBsing  or  to  submit  to  operadon. 

Shoold  operation  be  decided  on,  the  course  pureued  will  depend  on  the 
caose  of  the  eonditioti.  If  there  be  an  impacted  calculug  in  the  cvstic  duct, 
this  should  he  removed ;  bnfc  if  the  continaation  of  the  dischai^  depends  on 
Btricture  of  the  duct,  the  gaU-bladder  ehould  either  be  ejcciaed  or  connected 
with  the  duodenum  by  means  of  a  Murphy*s  button.  Aa  a  rule,  in  the  latter 
čase,  cholecjatectomj  will  be  8afer,8inoe  the  gall-bkdder,  under  theae  circum- 
etances,  is  invariablj  smaO,  and  cholecjstenterostomj  in  a  caae  where  there 
is  a  shrunken  gall-bladder  is  alway8  ditticult  of  perfonnanee. 

Biliartj  fistula  \a  a  much  more  serious  mat  ter,  becauae,  in  addition  to  the 
diaabilitj  caused  by  thirtj  ouncea  or  more  of  bile  being  discharged  on  to  the 
dcin  daily,  there  is  apt  to  be  interference  with  the  general  nutrition. 

This  form  of  fistula  arises  from  some  obstruction  to  the  flow  of  bile  in 
the  oommon  duct,  most  commonlj  from  an  impacted  stone,  but  occasionallj 
from  malignant  disease  of  the  head  of  the  puncreas  or  of  the  common  duct, 

Where  possible  the  obstruction  should  be  removed ;  but  when  it  arises 
from  malignant  disease  this  is  usnallj  impossible,  and  when  dne  to  gall- 
Btone  aometimes  inadvisable  owing  to  Uie  weak  condition  of  the  patient  In 
the  event  of  it  being  decided  not  to  remove  the  obstruction,  the  best  courae 
open  is  to  connect  the  gall-bladder  with  the  duodenum,  bjr  performing 
cholecjstenterostomj. 

Before  opening  the  peritoneal  cavitj  in  any  čase  of  biliarj  cutaneous 
fistula  it  is  well  to  purify  the  sinus  as  well  as  posaible  by  curetting  the 
granulating  track. 

In  a  čase  definitely  known  to  be  due  to  a  gall-stone  in  the  ducts,  before 
resorting  to  operative  interference  it  may  be  well  firat  to  try  for  some  tirne 
the  effect  of  injacting  olive  oil,  or  a  *5  per  cent  solution  of  sapo  animalis,  by 
means  of  a  flexible  c^itheter  introduced  into  the  sinus,  on  to  the  obstruction 
two  or  three  times  daily,  in  the  hope  that  by  this  means  the  concretion  will 
be  dissolved. 

SUianf-IrUesiinal  Fistula. — Fistula  between  the  bile  ducts  and  some  part 
of  the  gaatro-intestinal  tract  is  a  fairly  common  cooiplic^tion  of  ulceration 
due  to  gall-stones,  and  frequently  arises  withaut  any  overt  manifestations, 
the  ulceration  proceeding  Blowly  through  adhesions  into  the  lumen  of  the 
stomach  or  gut,  the  gall-stones  l^eing  discharged  and  the  fistulous  track 
healing  8pontaneou3ly,  In  several  cases  which  we  have  aeen,  and  in  others 
reported,  the  hrst  indication  of  anything  having  h&ppened  has  Iteen  the 
onset  of  acute  intestinal  obstruction  from  the  gall-stone  becoming  impiicted 
low  down  in  the  boweL  But  the  proceas  is  not  alway8  accomplished  without 
8ymptoms,  such  as  pain  over  the  liver,  more  or  less  jaundice,  a  fever  of 
irregular  character,  with,  it  may  be,  some  bsemorrhage  into  the  stomach  or 
bowel,  while  there  is  always  the  po85ibility  of  perforative  peritonitis,  Apart 
from  the  complications  spoken  of  and  the  Bubsequent  adheaions,  the  forma- 
tion  of  such  a  fistula  does  not  u8uaUy  cause  much  inconvenienoe  or  give  rise 
fco  any  need  for  operative  interference,  but  when  the  communication  is  with 
the  stomach  the  passage  of  bile  into  that  org4n  may  lead  to  the  necesaity 
for  fictive  treatment  Eare  forms— biliary«urinary,  biliary-vaginal,  biliary- 
tbomoic,  biliary*puUnonary,  biliary-perieardial,  biUary-mediastinal,  biU*iry- 
ptauial,  bUiary'retroperitoneal,  and  bihary-portal — have  been  described,  but 
they  are  of  extremely  infrcijucnt  occurrence. 

Siriciure  of  the  bile  ducts,  apart  from  that  due  to  oancer,  is^  judging  from 
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reported  casee,  a  mucli  rarer  condition  thau  might  he  suppoBtjd.  Though 
there  ib  do  reason  \vhy  it  ehould  not  be  a  8equel  of  ulceration  arising  from 
other  cauBes  tlian  cholelitliiasis,  we  are  not  aware  of  aey  čase  haviog  been 
reported  where  it  was  not  preceded  by  the  preBence  of  biliarj  calculi.  It 
Bhould  be  noted,  however,  that  it  maj  not  declare  itaelf  iintil  eome  tirne  after 
the  excitiiig  caiise  has  been  removed,  either  by  operation  or  through  ulcem- 
tion  leading  to  the  formation  of  a  fistula  through  whi€h  the  stones  escape. 

If  in  the  cjstic  duct  the  only  sjmptom  present  niay  be  a  graduaUy 
enJarging  tuniour  in  the  gall-bladder  region,  with  or  without  pain  or  un- 
easiness ;  if  in  fcbe  conimon  duct,  jaundice  supervenes,  at  first  being  only 
slight,  but  ultimately  becoming  intense,  the  liver  progressively  enlargee,  and 
if  it  be  not  shrunken  from  the  continued  irritation  of  gall-Btonea,  the  gall- 
bladder  distends. 

So  far  as  we  know,  only  one  čase  of  stricture  of  the  hepatic  duct  haa  been 
described,  and  in  it  the  8ymptoni8  were  Mke  those  of  stricture  of  the  common 
duct,  but  with  no  distension  of  the  gall-bladder.  The  ca»e  ultimately  proved 
fatal  from  peritonitis  due  to  uleeration  of  a  stone  into  the  peritoneal  ca\ity. 

Casee  of  stricture  of  the  ducta  can  scarcely  be  diagnosed,  but  wdl  mostly 
be  Buspected  to  be  cases  of  impacted  calcuUis,  the  condition  only  1  »eing  recog- 
nised  when  the  abdonien  is  opened. 

In  stricture  of  the  cyatic  duct  probably  the  best  treatment  is  to  remove 
the  gali-bladder,  but  cholecy8tenterostomy  may  be  x*^riormed. 

When  the  obstruction  is  in  the  common  duct,  cholecy8tentero8tomy  or 
chole(Iochenterostomy  should  be  done  if  at  ali  possihle;  if  not,  cholecystotomy 
\\iU  relieve  the  Bymptoma 

Unless  there  iagreat  dilatation  of  the  hepatic  duct  no  operation  i^  likely 
to  be  of  niuch  avad  in  stricture  of  that  channel,  but  if  it  is  8ufficieDtIy  dis- 
tended  it  might  be  feasible  to  connect  it  either  with  the  galUbladder  or  with 
the  intestine  by  meana  of  a  Murphy'8  button.  If  at  aU  possihle  the  former 
measure  would  be  the  better,  aa  the  latter  would  probably  be  foUo\ved  by 
suppurative  cholangitis. 

Stkictitre  of  the  gall-bi^dder,  giving  rise  to  an  hour-glass  shaped 
organ,  oc-caaionally  occurs  from  ulceration  of  the  gall-bladder,  and  may  even 
proceed  so  far  that  the  upper  cavity  is  quite  sliut  otY  from  the  lower.  In 
such  a  čase  the  upper  sac  should  be  amputated  and  the  lower  drained,  as 
in  ordinary  cholecy8totomy,  after  any  concretions  which  may  be  presen  t 
ha  ve  been  removed. 

Peritonitis  of  an  acute  kind  may  occur  along  with  the  ulceration  apart 
from  any  gross  communication  between  the  interior  of  the  bile  passageB  and 
the  peritoneam,  the  removal  of  the  epithelial  lining  apparently  permitting 
microbes  to  pass  through  the  wall  of  the  aac,  but  this  is  not  common. 
Another  uncommon  complication  of  ulceration  is  hctmorrhage.  Usually  aa 
the  ulceration  proceeds  thrombosis  takes  plače  in  the  vcasels,  but  occasionally 
severe  htemorrhage  resultB^  and  Beveral  cases  h  a  ve  been  recorded  in  which 
the  fatal  issue  »eems  to  have  been  determined  by  losa  of  blood  arising  in 
this  way. 
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TJnder  this  general  head  it  is  convenient  to  conaider  t\vo  very  different 
conditions,  viz.  enkrgement  from  distensiou  and  nevv  growtha  affecting 
the  galUbladder. 

The  gaO-bladder  may,  from  a  variety  of  causes,  be  so  distended,  apart 
from  any  nevv  grovvth,  as  to  be  felt  on  palpation  of  the  abdomen.     The_ 
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commonesfc  cause  is  undoubtedlj  obstruction  to  the  cystic  duct  by  the 
impaction  of  a  gall-stone  or  froin  hjdatid  disease,  but  it  maj  follovv  on  tbe 
blocking  of  the  common  duct  by  a  stone  or  from  pressure  oii  the  ducts 
exercised  from  \vittiout.  The  proportion  of  cases  in  which  cholelithiasia  is 
associated  with  diatended  gall-bladder  is,  however,  eoniparativelj  small,  as 
mostly,  where  gall-stones  have  been  present  for  some  tirne,  thej  cause  so 
much  inilammatorj  thickeaing  of  the  wall  of  the  cjst  and  destruction  of  ita 
mucus-Becreting  glands  ihat  it  is  incapable  of  niuch  distension  even  ahould 
the  ducts  become  blocked, — indeed  it  is  much  more  common  to  find  it 
shrunken  and  smaller  than  normal. 

Where  mahgaant  disease  is  ao  aituated  as  to  occlude  the  Lirger  bile 
paaaages,  it  is  verj  much  more  common  to  find  the  gall-bladder  bo  distended 
as  to  De  palpable,  because  there  bas,  as  a  rule,  at  least  when  the  cause  of  the 
obstruction  is  situated  in  the  common  duct  as  it  most  frequently  is,  been 
no  precetling  interference  with  the  gUinds  studding  the  mticous  membrane 
of  the  gall-bladder,  and  tliese  continue  to  pomr  out  mucus  while  the  nonnal 
walls  of  the  cjst  readilj  jield  to  the  increiised  ioternal  tension. 
'^  A  diatended  gall-bladder  rarelj  reaches  much  below  the  umbilicuSi  but 
aome  have  been  found  to  ti  11  the  abdomen  to  such  an  extent  aa  to  have 
been  operated  on  under  the  asaumptiou  that  thej  were  ovarian  tumours^ 
and  in  one  čase  Um  fundus  of  the  gall-bladder  wa8  diacovered  in  a  femoral 
hernial  sac.  Except  in  thoae  cases  wtiere  the  obstruction  is  in  the  cjstic 
duct,  the  contents  are  probablj  in  ali  cases  at  first  bile  \^ith  a  small 
percentage  of  mucus,  but  lafcer  the  bile  l>ecome8  absorbed,  and  only  mucus 
is  present  unless  Jicute  inflammation  snpervenes,  when  muco-pus  will  be 
formed. 

A  distended  gall-liladder  is  to  l^e  luade  out  asa  pear-shaped  body  passing 
downward  and  forward  from  the  ninth  costal  cartilage  towards  the  raiddle 
line  juat  below  the  um1)ilicu3  and  moving  with  respiration.  Where  there 
has  been  Httle  loeal  peritonitis  it  will  be  felt  quite  distinctlj  as  a  smooth, 
rounded,  and  tense  tumour,  the  lower  extr0mity  freely  movable  from  side 
to  side,  but  becouiing  more  fixed  and  lesa  defined  as  the  liver  is  reached. 
In  Buch  a  čase  in  a  thin  patieot  the  mass  can  usnally  also  be  seen  to  move 
up  and  down  with  expirat!on  and  inspiration,  but  if  there  has  been  local 
inflamniation  this  will  not  \m  so,  and  the  tumour  will  be  found  much  lese 
defined  and  probably  more  fixed.  If  the  gall-bUdder  is  inflamed  there 
will  also  be  a  greater  or  less  degree  of  tenderness,  whereas  in  simple 
enlargement  the  mass  will  be  painless  on  manipulation. 

l*artly  on  account  of  its  tenseneas,  but  mainly  by  reason  of  ita  mobility, 
fluctuation  cannot  usually  be  obtfiined,  vvhile  abaence  of  dulneas  on  per- 
cuflsion  is  not  uncommon  from  the  presenoe  of  coils  of  intestine  overlying 
the  tumour. 

In  some  cases  we  have  found  it  Ciisier  to  lie  Bure  of  the  presence  of  a 
distended  gall-bladder  by  making  the  patient  assume  the  genu-|>ectoraI 
position,  when  it  can  be  readily  felt  lying  ou  the  Hat  hand  placed  on  the 
right  side  of  the  ahdonien. 

The  detection  of  variations  in  size  from  tirne  to  tirne  is  of  great  import- 
ance,  as  it  practically  invariably  denotes  that  the  aiuse  of  the  obstruction  is 
Bimple,  wherea8  in  malignant  disease  once  distension  has  oc^urred  it  fjersiste. 

Jaundice  may  or  may  not  be  present  along  with  the  palpal/le  gall- 
bladder»  according  to  the  site  of  the  obstruction,  but  wheo  present  it  is  a 
gmve  Bign  by  reason  of  the  con8equent  interference  vvith  nutrition,  and 
ftroiii  the  f*w't  thjit  the  two  conditions  are  more  U8ually  associated  with 
mnUgnaut  disease  than  \vitfT  rljolelithiasis. 
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Pain  is  not  commonljr  marked  after  the  onset  j  but  the  begirming  of 
the  cx>ndition,  when  due  to  biliarj  calculi,  is  usuallj  ushered  in  by  an 
attack  of  gall-stone  colic,  while  wben  arising  from  malignant  disease  there 
is  for  the  most  part  no  severe  pain. 

The  commonest  error  io  diagnosis  is  to  assume  that;  a  distended  gall- 
bladder  m  a  floating  kidnej,  or  a  renal  or  Bupra-renal  tumour,  and  the 
mifitake  is  more  readilj  made  than  migbt  be  expected.  Witb  čare,  bow- 
ever,  tbis  can  usuallj  be  easilj  enough  avoided,  Where  the  obstruction  is 
in  the  common  duct  there  ehould  be  no  difficnltj,  since  the  presence  of 
jaundice  will  readilj  localise  the  site  of  the  disease.  When  the  obstruction 
is  in  the  cy9tic  duct  the  ease  is  not  so  easy,  but  the  fact  that  the  tumour  is 
continnouB  above  \vith  the  liver,  that  its  lower  extremity  only  is  niovable^j 
and  ita  range  of  movement  small,  that  it  is  pe^r-shaped  and  not  kidney- 
shaped,  that  though  movable  from  side  to  side  it  cannot  be  disphiced  down* 
ward8  at  ali  other  than  by  the  patient  taking  a  deep  inspiration,  and 
that  %vhcn  left  alone  it  does  not  tend  to  fall  toward8  the  lumbar  region, 
should  render  the  diagnosis  clear  Should  there  have  been  attacks  of  severe 
pain  at  any  tirne  the  different  characters  of  renal  and  gall-bladder  pain, 
both  as  regards  site  of  origin  and  distribution,  will  help  to  deline  the 
čase. 

In  čase  of  difficulty,  which  will  occur  mo8tly  in  very  etout  peraons,  or  in 
those  who  are  nnable  to  relax  their  abdominal  muscles,  examination  with 
the  patient  under  an  anteathetic  may  be  necessarj,  Only  rarely  Avill  it  be 
neceaaary  to  apply  Ziemssen^a  test,  which  consists  in  distending  the  colon 
with  gas,  and  so  displacing  a  kidney  tumour  in  to  the  loin,  or  a  distended 
gall-bladder  toward  the  liver  at  the  junction  of  the  right  hypochondrium 
with  the  epigastrium. 

Where  the  kidtiey  or  supra-renal  tumour  has  become  adherent  to  the 
colon  tbis  test  if  relied  on  may  give  a  false  inipression,  as  the  mass  may  be 
raiaed  very  much  into  the  position  usmdly  assumed  by  a  distended  gall- 
bladder. 

Primary  malignant  disea&e  of  the  Uver  in  its  e4^irly  etnges  may  clo8ely 
simulate  diatenaiou  of  the  gall-bladder  in  its  physical  characters,  but  the 
greater  irregularity  of  the  surface,  the  lu8tory  of  the  illness,  the  rapid  losa 
of  weight  and  strength  before  the  forniation  of  a  pi^rcepLible  tumour,  and 
the  aub8equent  ooset  of  jaundice,  will  assist  an  accurate  diagnosis.  Hydatid 
disease  is  more  Likely  to  give  rise  to  difliculty,  but  it  is  not  so  well  dehned, 
is  not  pear-shaped,  and  ia  as  a  rule  painless  throughout  its  historj^  while 
generally  fluctuation  or  the  characteriatic  thrill  can  be  detected. 

Tumours  of  the  intestine  and  of  the  py!orus  should  be  kept  in  nund 
when  examioing  a  čase  of  suspected  gall-bladder  tumour,  but  the  aasociated 
sympfcoms  will  UBually  enable  one  to  make  the  diagnosis*  In  tliis  connection 
it  should  be  remembered,  ho\vever,  that  dilatation  of  the  stomach  is  very 
frequently  a  reault  of  t!ie  pylorus  becoming  adherent  to  the  cy8lic  duct  in 
cholebthiaais. 

The  po8sibility  of  the  tumour  being a Riedels lobe  sliould  be  remembered, 
but  when  thia  aljuormal  projection  is  presen  t  it  is  usually  farther  to  the 
right,  its  shape  diHcrs  from  that  of  a  gall-bladder,  beiog  broadest  at  ita 
upper  ex tremi ty  and  tapering  ofl'  downwiirds,  vvhile  it  ia  harder  and  firmer. 
At  times,  too,  the  gall-bladder  can  be  felt  to  its  inner  side. 

The  treatmcnt  of  distended  gall-bladder  wiU  depend  on  the  caiise,  but 
as  a  rule,  wheu  due  to  non-malignant  disease  it  will  be  neces8ary  to  perform 
cliolecy8totomy,  and  at  the  same  tirne  remove  the  obstruction  whetlTer  that  i 
be  sifcuated  in  the  cvstic  or  common  duct.     When  due  to  stricture  of  th€ 
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DTBtic  duct  the  gull-bladder  should  either  be  removed,  or  connocted  to  the 
Pduodenum  by  the  operation  of  cholecjstenterostoinj. 

Nevj  growth  afiecting  the  bile  passages  is  almost  alway8  of  the  nature 
of  columiiar-celled  epithelioma,  but  Bimple  tumours  have  beea  found  from 
tirne  to  tirne,  and  some  believe  that  adenomata  precede  ali  piimary 
carcioomas  affecting  the  gall-bladder  or  ducts. 

Primary  cancer  of  the  gall-bladder  is  not  verf  common ;  but  it  doea 
ipervene  oa  chronic  choleUthiaais  more  often  than  ia  usuallj  believed,  aa 
rhea  the  disease  occura  it  is  quite  commonlj  assumed  to  be  primarj 
malignant  disease  of  the  liver.  More  frequently  the  gall-bladder  becomes 
affected  with  canoer  by  extension  from  neighbouring  organs,  and  then  the 
tumour  diifers  in  its  histological  characters  according  to  the  site  of  origin. 
WTien  the  gall-bladder  alone  is  affected  as  a  rule  the  wall  is  uniformi/ 
infiltratad  before  the  disease  is  sufficiently  marked  to  give  rise  to  8ymptoma 
DiaseminatioD,  othenvise  than  by  loc^il  extension,  is  rare,  but  the  glands  in 
the  lesser  omentum  usually  are  involved  in  the  later  stagea.  Mo8tly  the 
liver  is  the  organ  first  invaded,  but  where  cholelithic  symptoms  have  been 
inarked  it  is  not  unusual  for  the  pyloru3,  duodenum,  or  colon  to  be  involved 
early  on  aocount  of  their  having  become  previou8ly  adherent  to  the  gall- 
bladder, 

The  diagnods  of  cancer  of  the  gall-bladder  is  always  difficult  in  the 
early  stages,  and  often  impossible  belbre  exploration  of  the  abdomen. 

Almost  invariably  there  is  a  historj  of  attacks  of  gall*8tone  colio 
extending  over  a  lengthened  period,  then  oomes  progressive  deterioration 
of  health  without  iniich  local  manifestation  other  than  a  senae  of  discomfort 
in  the  gall-bladder  region  8carcely  amounting  to  pain.  Ab  the  disease 
progresses  the  paiu  becomes  more  marked  and  more  dlffiise,  often  extending 
toward  the  right  scapular  region. 

In  the  e^rlj  stages  no  tumour  cau  be  made  out  on  palpation.  but  with 
the  growth  of  the  local  disease  a  hard  rounded  mass  comes  to  be  readily 
felt  below  the  costal  margin,  at  Brst  freely  mova!>le  during  respiration,  but 
later  becoming  more  fixed  and  nodular,  Unless  gall-stones  are  present 
thera  is  throughout  an  absence  of  anything  like  marked  tendernesa. 

Early  in  the  disease  there  is  no  jaundice.  but  later  jaundice  is  frequent, 
and  may  be  due  to  extension  of  the  disease  along  the  cystic  duct.  to  catarrh 
of  the  ducts,  to  invasion  of  the  liver,  or  to  pressure  on  the  common  duct  by 
the  enlarged  lymphatic  glands. 

Asflociated  with  these  symptoms  may  be  others  ariaing  from  the  exten- 
fdon  of  the  growth  to  the  surrounding  organs. 

As  the  disease  progresses,  the  general  condition  of  the  patient  rapidly 
deteriorates  until  he  euccumbs  to  the  malady. 

Malignant  disease  may  be  cIosely  simulated  by  intlammatory  adhesions 
in  the  neighbourhood  of  the  gall-bladder,  but  in  the  latter  čase  there  is  not 
the  same  deterioration  of  health  unless  suppuration  8U|>ervenes.  when  the 
elevation  of  temperature  and  marked  local  t-enderness  will  aflbrd  a  clue  to 
the  State  of  affaira. 

Where  the  disease  is  limited  to  the  gall-bladder,  treatment  by  chole- 
cyBtectomy  aifords  a  very  fair  hope  of  cure ;  and  even  if  the  liver  l^e  involved, 
in  certain  caaes  it  w]U  be  found  possible  to  remove  the  disease  with  a 
po88ibility  of  cure,  and  the  certain ty  ol  amelioration  of  8yniptom8.  In  the 
majority  of  caaes,  at  the  present  tirne,  however,  wheu  the  patient  comes  to 
the  surgeon  nothing  but  the  alleviation  of  symptoms  by  tlie  exhibition  of 
sedatives  can  be  hoped  for. 


GALL-BLADDEE  AND  BILE  DUCTS,  DISEASES  OF 


TUMOURS   OF  THE  BiLE  DUCTS 

AVlien  the  gall-bladder  is  much   shrunken  from  old-standing  inflam- 
mation  it  occasionallj  happens  that  the  commoD  duct  distends  so  markedlj, 
aB  a  result  of  obatruction  law  down,  that  it  can  be  made  out  as  a  distinct  ^ 
tumour. 

As  a  rule  theae  cases  have  been  diagnosed  either  as  distended  gall- 
bladdera  ov  as  hjdatid  disease  of  the  liver,  and  the  trne  etate  of  aifairs  has 
onlj  beeii  made  out  wheii  the  abdomen  wa8  ofiened.  If  Buch  a  čase  be  due 
to  an  impacted  gall-stone  this  should  be  removed,  and  the  opening  in  the 
duct  though  whicli  it  is  extracted  stitched  up,  since  the  cases  which  have 
been  treated  by  drainage  of  the  duct  have  nearlj  alway8  up  to  the  present 
done  badly.  \Vhere  it  is  not  possible  to  remove  the  cause,  choledoch- 
eoterostomj  should  be  performed  rather  thau  choledochostomy.  since  a' 
permanent  biliary  tistula  \\ill  follow  the  latter  procedure,  \vhiie  the  chance 
of  reeovery  from  operation,  judging  from  published  result  s,  is  distiiicfcly  less 
than  wheii  the  bile  stream  is  short  cirouited. 

Simple    nev)   gromtks   of  the   bile   ducts   occur,   but    are    very   rare ; 
malignant  disease,  though  not  at  ali  a  freqiient  condition,  is  much   morel 
common. 

ADy  part  of  the  lai^er  ducts  may  be  involved,  but  the  tumour  is  most 
frequently  situated  in  the  lovver  part  of  the  common  duct. 

Practically  in  ali  cases  amcer  of  the  ducts  is  preceded  by  cliolelithiaais, ' 
and  this  renders  the  diagnosis  dithcult,  as  the  8ymptom9  of  botb  conditiona 
are  usually  present. 

The  grovvth  is  usually  annular,  and  histologically  is  a  columnar-celled 
carcinoma.     The  special  symptom8  depend  on  the  fact  that  the  outttow  of 
bile  is  readily  obatructed ;  and  thus  when  situated  in   the  commou  duct 
malignant  disease  gives  rise  early  to  jaundice  which  progressively  deepena 
the  hver  gradually  increases  in  size,  aod  the  gaU-bbdder  distends,  unless^ 
previou8ly  slirunken  as  the  result  of  the  presence  of  gall-stones. 

Infective  or  even  suppurative  cholangitis  not  infrequeutly  supervenes, 
and  gives  rise  to  the  8yiuptom&  already  described,     Fuin  may  be  present,^ 
even  though  the  gall-stoues  have  passed ;  bet,  where  none  are  present,  there 
is  as  a  rule  httle  or  no  tenderness,  but  only  a  feeling  of  discomfort  on  deep 
pressure  in  the  epigastrium. 

Should  the  cy9tic  duct  be  the  site  of  origin  of  the  disease  the  gall- 
bladder  will  distend,  but  jaundice  will  not  be  present  to  any  degree  until 
the  growth  has  by  extensioo  iovaded  the  commou  or  hepatic  duct,  though 
even  in  the  early  stages  slight  icterus  may  be  noted  from  a  catarrhal 
condition  extendiug  from  the  stricture,  Almost  invariablj  gall-stones  are 
present  in  the  gall-bladder  or  cystic  duct,  and  these  may  give  rise  to  pain 
of  a  paroxy8mal  eharacter  and  to  tenderness. 

The  hepatic  duct  is  comparatively  scldom  the  lirst  to  suffer,  but  when ' 
it  does  the  symptom9  will  l^e  those  due  to  obstruction  of  tlie  common  duct, 
but  for  the  fact  that  of  course  there  \vill  be  no  distension  of  the  gall- 
bladder. 

It  should  be  remembered  that  obstruetive  jaundice  frequently  arises 
from  the  extension  of  mahgnant  disease  from  neighboiu-ing  organ  s,  especially 
from  the  head  of  the  pancreas,  and  \vhile  it  may  be  impoasible  to  difterentiate 
the  two  conditions,  as  a  rule  there  \vill  be  some  aymptoms  pointing  to  the 
origin  of  the  disease  outside  the  ducts. 

Only  in  tumour  of  the  cystic  duct  at  or  8hortly  after  tlie  ouset  of  the 
mischief  can  radical   treatment  by  removal  of  the  disease  be  Jitterapted. 
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Wh€re  the  hepatic  duct  is  involved,  sorgical  interference  is  practically  of  no 
arail;  but  when  the  olietmction  is  in  the  common  duct,  two  courses  of 
sorgical  treatment  niay  be  foUowed  with  relief  to  sjniptoma.  Either 
cholacjstotomj  maj  be  performed  and  a  permanent  biiiary  fistula  estab- 
Ushed,  or  cbolecjBtenteroetomj  may  be  done.  Shonld  the  patient  be  in 
fair  oondition,  and  tbe  gaU-bladder  distended  or  normal  in  size,  the  latter 
alternative  should  be  adopted ;  bat  if  he  is  W6ak,  this  operation  becomes 
Teiy  dangerous,  ainee  it  is  necessarilr  more  prolonged  than  a  aimple 
cholecjstotomy,  and  in  tbe  event  of  the  gall-bladder  being  less  than  its 
normal  aize  ahould  not  be  attempted. 

Too  often,  however,  before  tbe  patient  comes  under  the  surgeon^s  čare 
he  is  80  redaced  that  no  operatire  measores  are  justifiable,  and  only 
remedies  directed  to  the  amelioration  of  his  sofferings  can  be  advised, 

LITEEATURE. — 1.  Cc»CRVoisi£iL  B^UrtUfš  £«tr  FaiMagiš  umd  ChirurgU  (Ur  OiUknvtfft, 
Letpilg,  1890.— 2.  £.  M.  BBOcnANi^  Om  Omll-iim^  liAiicliest«r,  18M — 8.  H.  D. 
BOLUEnoK.  *'C&rciiiniiia  of  Urge  Bile  Da«ts,"  Mmtiml  CkrtmkiU,  J«ii.  1896,  and  Climtml 
JaurmAl^  April  7, 1897.  — L  Mionot.  ArckiveM  ginirahs de  mMeeine,  Ang.  1S98.— 5.  Christia^ 
FSKO&IL  ^'Stodefi  in  tlie  Commoo  Duct  and  their  Sumcal  TreBtmrntt**  Amtrmn  J&umai 
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U€  QM  hladitr  md  BiU  DudL*^  hj  A.  W.  Mj^to  Romos?«  utisUd  by  FARQrHAR  lUcaAS. 
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Calvanrc  Cautery. 

St€  alm  Cautkrt. 

The  Galvanic  Cauterv  is  an  instrument  for  burning  tiamies.  the  heat 
being  produced  by  a  current  of  electricity. 

Pkinciplk  of  Cokstruction. — A  pieoe  of  metal  of  relatively  high 

sistance — platinum  being  most  commonlj  UBed — is  placed  in  a  circuit  of 

'*  aary  oopper  wire.     The  copper  wke8  are  carefully  insulated  and  bonnd 

liogether.  being  prolonged  into  the  handle  of  the  instrument,     \\Tien  the 

icurrent  is  aIlowed  to  pase,  the  platiniira,  offering  resistance,  l^ecomes  heated, 

and  thus  forms  the  cautery.     The  handle  is  provided  with  a  key  by  whidi 

the  current  may  be  easily  closed  and  opened. 

SouRCE  OF  Current.— The  current  may  be  obtained  from  (1)  a  battery ; 
r(2)  an  aocumulator ;  or  (3)  a  lighting  main. 

1*  £attery,~lt  a  batterj  be  employed  for  this  purpose  it  must  be 
different  from  that  used  for  galvanisation  or  for  electroly8i8.  In  the  latter 
caaes  high  electromotive  force,  that  is,  high  voltage,  is  required  to  overcome 
the  high  resistance  of  the  human  body,  whereas  a  strong  current  cannot  be 
liorne.  On  the  other  hand,  a  strong  current  is  required  to  render  incandes- 
cent  a  pieoe  of  platinum  of  the  thickness  neo68Bary  for  a  cautery,  and  to 
firoduce  such  a  current  and  maintain  it  constant,  even  for  a  shurt  time, 
large  cells  are  nece88ury ;  but  as  the  resistance  of  platinum  wire  is  very 
fimall  relatively  to  that  of  the  human  body,  a  fonall  electromotive  force  is 
juired»  therefore  few  cells. 
A  battery  to  be  used  for  the  šole  purpose  of  pro\iding  current  for  a 
galvanic  cautery  should  oonaist  of  from  two  to  six  bichromate  cells  of  lai^ 
Ki^e,  the  square  shape  being  preferable  to  the  bottle  shape  because  it  admits 
of  the  pktes  being  further  apart,  which  secures  greater  constancj  of  the 
current.  These  cells  should  be  connected  **  paraUel,"  i.e,  zine  to  zine  and 
arbon  to  airbon,  for  by  this  arrangement  the  internitl  resistance  is 
iiminialied  and  a  stronger  current  is  yielded<      i'or  the  ordinary  small 
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cauteij  the  batterj  inust  be  ablo  to  produce  a  ciirreiit  of  at  least  eight 
ampžres. 

2.  Acciimulaior: — Geiierallj  the  most  convenient  and  the  most  reliable 
and  constant  aoiirce  of  curreut  ia  the  accumulator*  It  does  not  easilj  get 
out  of  order,  and  may  be  simply  adapted  Ibr  uae  either  with  the  cauter/  or 
for  a  sraall  electric  lanip.  Two  or  three  9econdary  cella,  each  giving  two 
volts,  eoclosed  in  a  strong  oak  čase,  %vill  be  found  most  eonvenient  for 
general  purposes. 

3.  Lighting  Alaiiu — ^Both  continuoue  and  alternating  Bourcefl  of  electrical 
supplj  may  be  emplojed  for  cauterj  work. 

With  a  coiitinuoiu  curreni  a  Bui table  reBistance,  consiating  of  apirals  of 
thick  wire,  must  be  provided.  As  the  pressure  in  these  mains  varies  from 
100  to  250  volta  a  large  amount  of  energy  is  lost,  Beeing  that  only  two  to 
four  volta  are  reqiiired  in  the  cautery.  With  a  properly  eonatmcted 
resistance  aH  dangers  from  accident  are  avoided,  and,  as  the  current  ia 
U8ually  required  tl)r  a  %^ery  short  fcime,  the  cost  is  not  serious. 

An  ali€T7iatin(j  current  aftbrds  a  very  aimple  and  economical  meana  of 
heatiog  a  cautery,  AU  that  ia  necessary  ia  to  inBerfc  in  the  circuit  the 
primary  of  a  auiall  transformer,  the  Becondary  of  which  is  wound  ao  as  to 
produce  a  large  current  at  a  srnall  pressure.  The  streogth  of  the  current 
in  the  aiutery  ia  regulated  by  the  posifcion  of  the  two  coila  rektively  to 
each  other.  An  excellent  transformer,  suitable  for  thia  purpose,  is  that 
devised  by  Woakes. 

FoRiis  OF  Instrument  in  use. — ^Iii  work  on  the  noše  and  throat  and 
in  dental  work  are  found  the  commoneat  applications  of  the  galvanic 
cautery.  The  hantUe  devised  by  Dr.  Schech  is  the  one  most  commonIy 
used  To  thia  any  of  the  platinam  points,  or  *'  burners,"  of  which  there  are 
many  forms — ^probe-pointed,  flat,  spear-shaped,  etc.^— differing  in  mze  and 
shape,  may  be  htted;  or  a  wire,  an-auged  as  a  snare  or  ^eraaeur,  For  the 
lat  ter  purpose  the  onlLnary  steel  wire,  of  varioua  thickneaaea,  which  ia  used 
for  piaooa,  ia  quite  suitable. 

When  a  larger  he^ited  siirface  is  refjuired  u  piece  of  porcelain  may  be 
employed,  introduced  within  a  loop  or  spiral  of  platinum  \\ire,  which  vvith 
the  wire  becomes  heated  \vhen  the  circiiit  is  closed. 

DiSEASE  IN  wiiico  THE  Galvanic  Cauterv  IS  EMPLOTED. — Throat — 
Tn  hypertrophic  pharyngitis,  for  the  deatniction  of  hypertrophied  tissue. 
It  may  sometimes  be  applied  to  hypertrophied  tonsds.  In  the  larynx  it 
bas  been  empIoyed  for  the  deBtruction  of  amall  neoplasms ;  or,  aa  a  snare, 
for  the  removal  of  larger  pediculated  tumours. 

Nosc.  —  Again,  for  the  destractioii  of  hyperti'ophied  tiaaue  canaing 
obatruction  of  the  narea.  Here  the  tlat  burner  ia  employed ;  but  the  snare 
may  alao  be  used  to  rernove  large  maaaes,  especially  wheu  they  are  attached 
by  broad  baaea,  because  the  hot  wire  niakea  for  itself  a  furrow,  and  obtains 
thua  a  hold  which  the  cold  wire  roay  fail  to  do.  It  is  alao  uaefnl  for 
cauteriaing  pediclea  of  polypi  renioved  hy  the  cold  snare  or  by  Ibrceps.  And 
in  caaes  of  epiBiaiia  dne  to  an  unhealthy  condition  of  the  raucosa  ita  appH* 
cation,  at  a  dull  red  heat,  is  very  valuable. 

Min — Here  the  applications  are  fevver,  but  the  galvanic  cAiutery  may  be 
used  for  the  removal  of  redundant  tissiie  in  the  meatus,  or  for  perforating 
the  drum  membrane,  in  rare  cases.  It  haa  also  been  used  for  deatrojing 
ibreiga  bodies  impacted  in  the  meatua,  aa  peas,  etc, 

Cry7iecology^ — Most  frequently  used  as  a  anare  for  amputation  of  a 
hypertrophied  cervix  uteri  But  it  is  alao  sometimes  employed  aa  a  cautery 
for  de8troyiDg  urethral  caruncles. 
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GemiO'Urimiry  Surg€7y, — For  the  radical  cure  of  the  sympioiiis  which 
arise  in  cases  of  eklarged  prostate  a  special  appaiatus  has  been  deviaed  by 
PiofesBor  Bottiiu.     It  requires  a  very  strong  electric  current. 

GB>'KRiL  MsTHODS,  KTC. — Local  anaistbesia  should  alwaj8  be  induced 
before  the  cauterj  is  used,  by  means  of  pledgete  of  cottou  wool,  saturated  in 
eocaine  (20  per  cent),  and  placed  in  contact  with  the  affected  part  for  a  few 
miaules  before  the  application  is  mada 

The  operator  must  be  carefnl  to  test  the  apparatus  before  using  it.  Ali 
ihe  8crew8  and  connections  must  be  clean  and  tirm,  and  the  wirefl  used  for 
rconnections  strong  and  well  insulateA  The  current  must  be  graduallj 
strengthened  till  the  burner  is  brought  to  a  white  heat  (In  contact  with 
the  tissues  this  will  just  procure  the  necessarj  degree  of  rednesa)  If  tUs 
lie  not  done  the  point  maj  fuse  whil5t  in  use,  causing  inconTenience  and 
delaj.  It  should  be  borne  in  mind  when  the  snare  is  used  that  the  wire 
reqaires  less  current  to  heat  it  than  do  the  platinum  points^  and  that  the 
thmner  the  wire  the  less  the  current  required*  If  anj  readjustment  be 
[necessarj  the  current  from  the  batterj  sliould  be  cut  off  before  the  wiies 
are  touched  by  the  fingers. 

\Vhen  the  instrument  has  thus  been  tested  the  terminal  is  to  be  applied 

,  eold  to  the  de^ired  point,  and  the  current  closed  bj  means  of  the  kej  on 

the  handle.     It  must  be  removed  from  contact  vnth  the  tissue  while  stili 

'  hot,  or  it  \iill  stick,  and  produce  tearing  and  bleeding  in  reniovaL     The 

'  fsonnections  of  the  point«  are  easilj  melted  if  the  current  be  kept  closed  too 

loDg.    After  removal  from  the  patient  the  point  should  be  oleaned  bj 

heating  it  to  burn  offadhering  tissue. 

With  regard  to  aftcr^ircatmtnl,  it  is  important  to  allow  sloughs  to  fall 
.  off  before  anj  further  applicjitioa  of  the  cauterj  is  made.  An  interval  of  a 
j  ireek  or  two  should  therefore  elapse  between  the  operations  in  caaes  wbere 
l«everal  applications  requira  to  be  made.  During  this  tirne  the  patient  must 
be  erposed  as  little  as  possible  to  septic  iofluences,  and  this  maj  be  aided 
bj  the  use  of  antbeptic  ointments,  sprajs,  or  lotions  applied  to  the  affected 
I  part. 
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r  Definition.^ — The  word  gangUon  denotes  a  localised  swelling  in  connec- 

ition  with  a  tendon  sheath.     It  is  deri  ved  from  ydyykiov,  a  hard  sweUing. 

{cBucb  a  svirelUng  is  primarilj  cjstic  in  nature,  though  it  maj  happen  that 

the  cavitj  of  the  cjat  becomes  so  encroached  upon  bj  the  fibrous  tissue  of 

the  wall  as  to  render  the  tumour  almost  completelj  solid. 

Causatiok. — There  is  stili  a  considerable  diversitj  of  opinion  as  to  the 
ezact  etiolpgj  of  cjsts  in  relation  to,  or  in  counection  witb  tendon  sheaths. 
Thej  maj  arise  from — (1)  The  hernial  protnision  of  thesjnovial  membrane 
of  the  fiheath  through  the  outer  hbrous  tunic,  (2)  a  colloid  degeneration  of 
the  cells  of  the  sjnovial  fringes,  (3)  the  dilatation  of  the  sub-sjnovial  crjpta 
f  or  foUiclee  of  the  tendon  sheath  or  adjacent  joiut  cavities,  (4)  a  chronic 
IlenCMijnovitis^  and  poasiblj  (5)  tuberculous  aiTection  of  the  sjnovial  mem- 
ibrane  of  the  tendon  sheath. 

There  are  other  cjstic  8weUings  that  maj  oocnr  in  the  same  regions  as 
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tliose  that  are  the  common  sitea  of  ganglia,  which,  although  closeljr  re- 
sembling  trne  ganglia,  ha  ve  their  origiii  quite  apart  from  a  tendon  aheath. 
AniODg  these  maj  he  mentioiied  biiraie,  hjgrooiata,  and  hjdatid  cystB. 

True  ganglia  are  prcsent  more  frequBntly  in  the  female  than  in  the 
male  sex,  and  are  most  prevalent  from  ten  to  thirtj  je^rs  of  age. 

Certain  ocrcupations  and  piirsuits  are  apt  to  be  predisposiog  causes. 
MuBicians,  kundrj  workers,  and  others  whD  t3xerciBe  greiitly  the  muscleB  of 
the  fiiigers,  are  peeuliarlj  likely  to  be  afTected. 

SiTUATiON. —  Ganglia  are  most  frequently  foiind  aaaoeiated  with  the 
tendons  of  the  exten8or  and  tlexor  muscles  of  the  wrist,  fingerg,  ankle,  and 
toes,  and  are  particularly  Uable  to  aftect  the  tendons  of  the  extensor  com- 
munis  digitorum  and  the  exten8or  indicis,  thoiigh  the  exten8ora  of  the 
thumb  are  abnost  equally  involved.  Ali  of  these  tendons,  it  \\ill  he 
obaerved,  are  on  the  radial  side  of  the  wrist.  On  the  dorsnm  of  the  foot 
the  tibialia  antična  and  the  extensor  proprina  hallncis  are  the  tendons  that 
are  most  commonlj  the  source  of  origin.  Occa9ionally  ganglia  may  arise 
abont  the  insertioo  of  the  hamstrings,  and  stili  more  rarely  about  the  elbow. 

PATHOiOGiCAL  Anatomt. — The  tunionr  is  covered,at  any  mte  primarilj, 
with  healthy  skin,  to  which  it  is  not  adherent.  As  a  rule  there  is  a  fibrous 
cyst  wall  varying  in  its  thickuess.  Thia  is  more  or  less  perfectly  lined  by 
endothelial  cells,  capable  of  secreting  a  characteristic  Huid.  The  coUoid 
material  fonnd  within  the  sac  possesaes  the  consiatence  of  honey  that  has 
been  atrained,  and  is  n8nally  colourless  and  alkaline  in  reaction.  It  is 
distinctly  proper  to  ganglia,  not  being  found  in  any  other  cavity,  being  as 
characteristic  of  them  aa  the  con  ten  ts  of  a  sebaceous  or  of  a  dermoid  cy8t 
are  for  such.  Ifc  is  altogether  ditierent  from  bnrsal  or  ordinary  8ynovial 
flnid. 

Ganglionic  cysts  are  atfcached  in  nearly  every  čase,  aa  can  be  demon- 
atrated  by  carefnl  dissection,  to  ooe  or  more  of  the  neighbonring  tendon 
aheath  a,  and  in  addition  to  the  capsule  of  the  joint  which  is  adjacent  to 
them,  Intercommnnication,  however,  between  the  synovial  cavitj  of  the 
tendon  sheath  or  of  the  joint  and  the  interior  of  the  ganglion  is  the 
exception  rather  than  the  rule. 

SiGNS  AND  Symptoms. — Signs,^Cxanglm  occur  as  prominent  8wel!ings, 
varying  much  in  size,  biit  seldom  attaining  a  greater  magnitude  than  that 
of  a  walnut.  Sometimes  tbey  are  distinctly  globular  or  heniispherical  in 
shapc,  find  at  others  flattened.  To  the  tonch  they  are  generally  den8ely 
liard,  hence  the  origin  of  the  term  '*  ganglion,"  but  they  may  be  of  a  aofter 
charaeter,  and  they  niay  tluctuate  readily,  while,  when  tense,  and  owing  to 
the  naiure  of  the  contained  Unid,  fioctuation  cannot  always  be  obtained,  yet 
they  are  in  every  instance  triily  clastic.  When  present  on  the  palmar 
aspect  of  the  fingers  in  connection  with  their  flexor  tendons,  they  niay  be 
80  firm  aa  to  be  mistaken  for  solid  tumours.  They  may  become  apparently 
diminished  in  size  according  to  the  position  assumed  by  the  joint  near 
which  they  lie.  When  the  vvrist  is  their  sitnation  they  wi]l  be  more  tense 
and  prominent  whcn  this  joint  is  flexed  ventrally,  and  seeniingly  almost 
dLsappear  when  it  is  again  fully  extendeA  With  the  motions  of  the  fingers 
or  toes  there  may  be  some  movements  communicated  to  the  ganglionic 
swelling8. 

Sy7nptom3.  —  The  possessor  of  a  ganglion  nsaally  complaius  of  the 
deformity  cansed  by  the  awelling,  and  attribiites  pain  to  it  e8pecially  on 
putting  in  to  action  the  muscles  upon  the  tendons  of  \vhich  it  appears  to  be. 
Thia  pain  may  be  so  severe  as  to  prevent  the  siiiTerer  from  firmly  grasping 
an  object  in  the  hand,  or  of  walking  in  boots  with  comfort.     A  sense  of 


' 


GANGLION 


»of  tbe  part  is almost  alvars  present  OfCMJoiiallj  tbe  actnal  ftam 
U  lefiBired  to  »me  disUnoe  up  the  limb.  In  hj^slerical  or  neurolio  patfaati 
estreme  discomfort  will  lesult  from  the  conditian. 

BlAGNOsia — {a)  From  other  cjstic  swalliiigs:  L  Bursie;  2.  AneoijoDs; 
3,  Sjnovial  cysta 

{h)  From  aolid  8wellings :  1.  Fibromata ;  2.  lipomata ;  3.  Tuberonlam 
growths ;  4.  Gummata ;  5.  Osteomata  ;  6.  Cbonditimata ;  7.  Saicomata. 

In  the  diagnoeis  from  bursse  eome  difficultj  maj  be  erperieaoed,  for 
botb  rmetim  of  8welling8  may  erist  in  similar  regions,  and  holtii  maj  be 
aasociated  with  tendons.  Bmsse,  however,  are  as  a  rule  oTer  bonj  points, 
while  ganglia  have  no  eonnection  with  such.  Bursa*  contain  tjpical  bnrsal 
Bjnovml  duid,  wbUe  ganglia  are  filled  with  tbeir  cbaractenstic  coUoid 
materiiiL  It  is  usuallj  in  the  čase  of  a  ganglion  in  relation  with  the  flexor 
carpi  radialis  tendon  sbeath  that  a  possible  error  in  diagnosis  can  occur 
Here  tbere  may  be  commanicated  pulsation  to  the  swelling,  and  if  thera  hAs 
been  a  historj  of  injuij,  a  somewhat  close  re-semblance  to  a  traumaiic 
anetujsm  presents  itaelf,  Moreover  such  aneunrsms  of  the  radial  arterj  are 
not  bj  anj  meana  rare,  The  cbief  point  of  distinction  lie5  in  the  fact  that 
if  the  swelling  is  displaced  a  short  waj  from  the  line  of  the  ve^sel  the 
pulaation  ceases,  and  that  an  exploring  needle,  introduced  onlj  in  such  casea 
n&  wiU  be  submitted  to  operation,  reveals  the  ex)ntent6  to  be  in  one  caae 
blood  and  in  the  other  the  usual  colloid  material 

Sjnovial  cjsts  maj  be  almost  impossible  of  diagnosiB  unlesB  tbeir  con- 
tents  are  seen,  when  the  sjnovial  fluid  will  not  have  the  cbaracters  of  the 
ganglionic^  In  the  majoritj  of  instances  the  fact  that  fluctnation  can  be 
obtained  in  a  ganglion  ser^^es  to  distingiuah  it  from  an j  of  the  sohd  8welling8 
enumerated  above. 

TREATMfiNT. — ThiB  maj  be  either  ncn-operative  or  operative. 
Non-^operative  Trentmtnt, — L  AppUcation  of  the  Tincture  of  lotiine. — 
For  a  conaiderable  period  the  exteroal  application  of  this  solution  haa  found 
favour  in  the  hands  of  manj.  It  ia,  however,  not  onlj  uaele^  for  the 
removal  of  the  6welling,  but  it  does  little  to  mitigate  the  sjmptouis  that 
are  produced  bj  the  ganglion.  Possiblj  the  peraistent  appUcation  of  a 
atrong  solution  of  iodine  maj  bring  about  bo  much  inflammation  as  to  cauae 
positive  harm.  lodine  ahould  therefore  be  avoided,  unless  it  ia  emplojed 
ftolelj  as  a  plactho, 

2.  Frolonged  Pressure. — There  is  no  doubt  that  in  a  few  instances  this 
met  hod  of  treatment  has  resulted  in  the  diminution  or  complete  disappear- 
ance  of  the  tumour.  It  is  at  the  best  onlj  an  unccrtain  meana  of  bringing 
about  the  cure  of  the  leaion,  and  an  apparent  cure  maj  be  speedilj  foUowea 
bj  a  retilling  of  the  non-obliterated  cjst  ca  vi  tj. 

3*  EvacuatioD  of  the  fluid  bj  the  bursting  of  the  sac  wall  bj  means  of 
a  sharp  blow,  as  from  the  back  of  a  book,  or  bj  the  pressure  of  the  surgeon'8 
tbumba  This  waj  of  treating  a  ganglion  is  the  one  that  is  probablj  most 
frequentlj  used,  but  there  are  some  weightj  objections  to  its  emplojment 
In  the  firat  plače,  it  is  as  a  rule  mcrelj  palliative,  the  cjat  wall  healing,  and 
the  fluid  ere  long  again  distending  it.  It  ia  a  verj  painful  method.  The 
blow  atruck  to  rupture  the  sac  maj  fail  to  do  so  owing  to  the  thickneas  of 
ita  wall,  or  maj  cause  more  damage  than  vvas  intended,  includiiig  even  that 
of  producing  a  fracture  of  the  bone  beneath.  On  tho  other  hand,  it  haa 
certain  distinct  advantages.  It  ia  simple,  has  onlj  a  small  aniount  of  danger, 
involves  no  risk  of  sepsis,  and  leaves  no  scar. 

Operative  TreatmenL — 1.  Puncture  of  the  aac  witlx  a  tenotome,  and  the 
eqtieeadng  of  the  colloid  contents  out  through  the  aperture  ao  made.     Thia 
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metbod  may  be  8ome\vhat  more  satkfactorj  tbau  the  fornier  in  being  possiblj 
less  often  foUowed  by  a  recurrence.  It  sbould  be  done  only  after  the  part 
bas  beeii  rendered  aaeptic,  for  otherwise  most  untowiird  reaulta  may  ensue, 
leadiBg  in  some  instances  to  destruction  of  the  ayDovial  cavities  of  the 
adjaceiit  jaints  and  tendon  sbeatbs.  Pressure  ia  to  be  appUed  by  a  pad  of 
gauze  and  firm  bandaging  after  the  contents  have  been  evacuatei 

2.  Removal  of  tbe  coUoid  fluid  by  puncture,  and  the  8ubaeqoent 
injection  of  the  cavity  of  the  cy8t  with  tinctiire  of  iodine  or  otber 
imtating  aseptic  fluid.  This  may  lead  to  tbe  obliteration  of  the  cavity 
by  t!xe  Betting  up  of  an  inflaramation  \vbich  will  caiise  tbe  Burfacea  to 
become  nnited  by  plastic  exudation.     It  is  not  a  certain  method  of  cure. 

3.  Extirpation  of  the  cyat  by  dissecting  it  as  a  wbole  from  the  tissue« 
to  which  it  is  attacbed.  This  is  the  only  8urely  radical  means  of  removal. 
It  has  for  its  advantages  that  tbe  whole  of  the  cy8t  can  be  dealt  with,  and 
tbat  witb  the  aasumnce  tbat  it  will  never  make  its  appearance  again.  It 
19  objected  to  chiefly  on  account  of  tbe  scar  tbat  will  Decessarily  reBnlt, 
tbougb  it  must  be  remembered  tbat  thia  is  but  a  very  ahgbt  one  provided 
that  strict  asepsis  ia  niaintained.  For  gangba  in  the  lower  extremity  no 
method  of  treatment  could  be  more  8atisfactory,  but  for  tboae  that  are 
found  about  the  wrist,  and  particularly  those  on  its  dorsal  surface,  it  is 
perbaps  not  so  mucb  in  favonr.  After  the  recurrence  of  the  svvelling  wben 
other  methods  of  treatment  liave  in  tbeir  torn  failed,  there  shonld  be  no 
hesitation  in  recoramending  and  even  urging  tbe  radical  removal  of  the  cy8t 
by  diasection. 

Ganguon,  Compound  Palmar — Tbougb  this  term  is  in  conimon  use, 
the  condition  is  not  one  tbat  sbould  receive  the  deaignation  of  "  gangUon  " 
as  it  is  in  reabty  in  the  majority  of  instances  a  true  tul>erculous  teno- 
Bynovitis  of  the  sheatbs  of  the  tiexor  tendons  in  the  palm  of  the  band. 

LITERATURE.— EvAN8.  Intemaiimal  Jourmil  o/  Medical  Sciences,  1892,  vol,  ciiL  pp, 
643-656. —FalksoN.  jirchiv  /Ur  kUnUi^e  Chirurffie,  vol.  xxxii.  pp,  53-85. — GossBLlN. 
BuileUn  de  Vamdemie  de  mčdecine,  strica  xvi.  Ko,  7. 
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By  gangrene  is  meant  the  deatb  of  a  part ;  but  inasmucb  as  caseation  and 
fatty  degeneration  are  botb  forms  of  tissue  deatb,  and  are  not  inclndcd  under 
thia  betiding,  the  term  ranst  be  admitted  to  be  a  8omewbat  lax  one, 

The  older  antbors  did  not  reeognise  tbat  many  of  tbe  pbeuomena  they 
deacribed  were  really  dne  to  micro-organisms  gi-afted  npon  the  gangrenous 
part,  and  in  con3equence  tbeir  descriptions  have  to  be  very  materially 
alfcered.     It  mnst  be  remembered  that  loss  of  pnlsation,  Iohb  of  temperature, 
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I08B  of  aensation,  fonction,  and  coloor,  are  the  sde  signs  of  the  death  of  a 
pait,  and  that  if  this  gangrenous  portion,  after  being  cleansed,  be  kepi 
wrapped  in  an  antiaeptic  dreasing,  no  fuither  change  will  oocar  in  it 
Bearing  this  in  mind,  the  lengthj  descriptions  which  we  have  in  oor  older 
books  appear  verj  absord. 

Diy  and  moist  are  two  forms  usuallj  admitted  bj  ali  authoritiea. 

Dry  gangrene  ia  generali^  met  with  in  old  people  suffering  from  ather- 
ODUL  It  is  simplj  death  with  mommification,  and  in  it  the  giadual  con- 
traction  of  the  caUbre  of  the  terminal  arteries  and  the  absence  of  moistore 
render  the  tissaes  a  verj  unsnitable  soil  for  the  growth  of  micro-organiBm& 
Henoe  aeptic  changes  laielj  affect  the  dead  part,  but  the  neighbooring 
living  tiasues  may  be  the  aeat  of  aeTere  aeptic  changea. 

The  part  assomes,  instead  of  a  purple  dark  colour,  a  tallowy  white 
ooloor,  mottled  bere  and  there  with  browmsh  stieaks  due  to  disintegrated 
hsemoglobin.  The  dead  tiasues  become  brown,  then  black,  the  whole 
gradiudlj  getting  mummified. 

Moitt  gangrene  is  for  the  most  part  cauaed  bj  aome  obstruction  of  the 
venoua  rather  than  of  the  arterial  ^^tem,  ao  that  a  complete  stasis  in  the 
capillaries  takes  plače.  If  the  cauae  is  on  the  arterial  side  it  is  due  to  acuU 
arterial  thrombosiB,  and  in  the  moist,  unlike  the  drj  form,  there  is  no 
previous  narrowing  of  the  arteries. 

It  must  be  clearlj  understood  that  what  is  generallj  deacribed  as  the 
third  stage,  or  stage  of  putrefaction,  does  not  exist  as  part  of  the  gangrenous 
process,  but  is  due  to  the  presence  of  micro-organisms  in  the  skm.  If  the 
skin  be  thoroughlj  disinfected  immediatelv  before  its  death  the  part  will 
remain  aaeptic.     Thus  we  recognise  two  forms  of  moist  gangrene. 

(a)  Asepfic  Moist  Gangrene, — The  gangrenous  portion,  although  black, 
green,  or  jellowi8h  white,  does  not  change  its  size,  and  is  soon  thrown  off  or 
absorbed  without  much  disturbance  to  the  surrounding  tiasues.  A  good 
example  of  this  condition  is  seen  in  a  strangulated  aseptic  piece  of  omentum. 

(h)  Septie  or  Putrid  Moist  Gangrene. — Decomposition  is  the  chief  feature 
in  this  form  of  gangrene.  The  part  becomes  swollen  and  boggj,  and  gives 
when  presaed  an  emphjaematous  feeling.  Sulphuretted  hjdrogen,  am- 
monia,  and  other  gases  are  formed,  and  give  rise  to  bulke  beneath  the 
cuticle. 

The  sgmptoms  of  many  cases  of  gangrene,  as  described  in  older  work8, 
must  be  much  altered  when  we  recognise  that  the  great  majoritj  of  the 
sjmptoms  then  deacribed  were  due  r^dlj  to  the  absorption  of  the  products 
of  micro-organisms.  Practicallj  the  sTmptoms  resolve  themselves  into  thoee 
produced  by  a  constitutional  condition  prior  to  the  onset  of  the  gangrene 
plus  the  local  absorption  of  ptomaines,  or  septie  poisoning. 

Theae  constitutional  conditions  are  most  frequently  aome  form  of  nud- 
nutrition,  renal  disease,  or  diabetes. 

Varueties  of  Gangrene 

(L)  Traumatic,  or  that  due  to  injurg  of  the  vesaels  or  tissues.  It  may 
be  divided  into  two  forms — one  direct,  where,  so  to  speak,  the  life  is  crushed 
out  of  a  part ;  and  indireet,  where  the  gingrene  oocurs  at  some  distance 
from  the  aeat  of  the  vesael  injured.  When  a  part  is  so  aeverelj  contuaed 
that  it  ia  Ukelj  aoon  to  be  gangrenoua,  it  becomea  cold,  insensible,  and 
Boon  i  ta  function  ia  interfered  with.  A  t  the  aame  tirne  there  is  the  change 
of  colour  alreiidy  deacribed.  Most  forma  of  direct  traumatic  gangrene 
aaaume  the  moiat  charactera.      They  are  generally  aaeptic  or  become  ao. 
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because  it  is  so  difficult  to  cleanse  the  parts  thoroughly,  and  carters  ai 
that  class  are  ttiose  in  whom  it  is  most  often  seen. 

Dkect  gangrene  muBt  not  be  con f used  with  acute  inflammatorj  d 
spreading  traumatic  gangrene,  whicli  has  special  featureB  due  to  a  Bpecial 
micro-organiam,  but  the  term  must  be  applied  to  thoae  cases  where  so  muci 
injurj  is  intlictcd  on  the  vcssels  and  tisanes  that  death  occurs.  i 

The  cMef  causes  of  indirect  traumatic  gangrene  are:^(a)  Tnjuries  te 
tke  main  arterij  and  vein.  This  is  seen  treqiiently  in  the  čase  of  thl 
popliteal  or  lower  femoral  arteries,  where  a  compound  fraeture  teaq 
both  vein  and  artery ;  or  it  maj  be  that  blood  is  effiised  to  such  an  extenf 
that  it  presses  on  both  main  arterj  and  main  vein  and  so  obstructs  th^ 
flow  of  blood  witbin  them.  {F)  Ligature  of  a  mmn  arieri/  in  some  people 
will  cau^  gangrene,  (c)  Thromhosis  siimlarlj  may  cause  gangrene.  I 
occuning  after  an  injurj  to  a  main  arterj  at  some  diatance  from  wher8  ti 
gangrene  exi8ts,  it  woiild  come  under  this  heading. 

(ii,)  Senile  gangrene  ia  one  of  the  commonest  forms  of  gangrene  nn 
with.  It  arises  generallj  from  slight  injuriea  to  the  feet  of  old  peopl 
The  calibre  of  the  arteries  of  the  aged  becomes  verj  much  curtaili 
from  atheroma,  and  added  to  this  there  maj  be  varicose  veins  or  some 
chronic  bronchitis  and  emphjsema.  In  such  a  patient  anjthiug  that 
upsets  the  circulation  and  tends  to  clotting  of  blood,  either  in  the  largi 
or  small  arteries,  will  cause  gangrene  of  toes  or  foot.  The  change  occuii 
sometimes  in  the  noše,  bands,  or  tongue,  as  weU  as  in  the  Iower  axtremitj3 
The  writer'8  experience  is  that  in  the  large  proportion  of  cases  of  senile 
gangrene  there  will  be  found  a  small  abraaion  from  the  boot  or  from 
the  cutting  of  a  corn,  which  admits  micro-organisms  into  the  small  verna 
and  these  eaailj  become  thrombosed  vvith  a  throndjus  composed  of  fi  brine 
and  micrococci.  This  agreea  with  the  descriptions  we  find  of  pain,  ant 
afterwards  a  reddish  blush,  which  almost  alvvajs  precede  the  actuai 
gangrene. 

The  further  historj  of  a  čase  of  senile  gangrene  is,  that  the  patient  geti 
ulcerations,  bedsores,  a  low  form  of  septictemia,  or  dies  of  some  complica^ 
tion,  such  as  pneumonia,  bronchitis,  or  exhaustion, 

Chemical  Change^.^-The  tissnes  become  oxidised  in  such  a  waj  that 
carbonic  acid,  ammonia,  and  water  are  the  results,     Valerianic,  butjric,  and 
carbolic  acids  are  formed  together  with  indol,  akatol,  etc.     The  gangrenouj 
odonr    is   thus  produced,      Leucin,   tjrosine,    margarine,  and    ammoaio 
magnesium-phosphate  are  alao  formed. 

(iii.)  Gangreru  due  to  sudden  Ohsiruction  of  the  Blood-vessels.—ThiB  fom 
maj  be  due  to  pressure  from  witkout,  as  in  tight  bandaging,  pressure  of  j 
fraeture,  or  where  a  plaster  of  Paria  bandage  bas  been  badlj  applied,  head  o^ 
a  dislocated  bone,  or  to  the  application  of  a  ligature.  It  maj  also  be  due  ti 
obstruction  nntkin  the  vessel  (emboUc).  In  the  former  the  limb  is  at  first 
cold,  it  is  pale  in  colour,  and  there  ie  tingliug  in  the  peripheral  nerves ;  then 
the  parts  get  deeper  in  colour,  and  soon  become  purple.  Senaation  is  lost^ 
and  the  čase  usuallj  assumes  the  moist  form. 

The  emboliis  in  the  embolic  form  is  usuallj  a  fibrinous  vegetation,  or  ai 
atheromatous  plate.  N either  in  the  čase  of  embolus  nor  ligature  shoulc 
gangrene  occur  if  the  collateral  circulation  is  good,  but  there  is  often  presen: 
some  general  condition  predisposing  to  a  weak  collateral  circulation,  such  a^ 
endocarditis  in  rheumatic  fever,  or  the  weak  heart  of  continued  fevere. 

The  pain  in  emholic  gangrene  is  generaUj  felt  at  that  portion  of  th« 
arterj  where  the  embolus  has  become  impacted.  This  is  frequentlj  at  the 
bifurcation  of  a  main  arterj  into  its  two  divisionSj  as  in  the  popliteal  a\ 
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biachial  arteries,  A  word  of  advice  miist  be  given  about  the  danger  of 
putting  severely  contused  fractures  in  plaster  of  Pariš,  and  sending  the 
patients  to  their  hotnea.  This  is  a  practice  which  is  much  in  use  in  the 
German  hospitals,  but  the  author  bas  had  two  patients  sent  to  bim  by 
medical  men  who  had  done  thia  injudiciously,  and  gangrene  resulted  in  both 
cases. 

(iv.)  DiabeHc  Gangreni. — This  comes  under  the  head  of  gangrene  due  ta 
general  causes.  It  may  be  moist  or  dry,  is  u8uaUy  the  former,  wid  m  due 
to  an  endarteritis  and  peripheral  neuritis.  The  forerunner  of  grape  sugar, 
or  grape  sugar  itsell',  causes  irritation  ot"  the  hning  of  the  arterioles,  and  a 
thickening  and  narrowing  of  their  calibre  reaults,  Micro-organisma  gTow 
verj  readiij  in  diabetic  patients,  as  is  seen  in  the  great  tendency  diabeticfl 
have  to  form  carbuncles. 

Diabetic  gangrene  is  as  a  rule  more  acute  in  ite  courae ;  there  is  more 
flloughing  and  intlammation  than  in  the  other  forms. 

(v.)  Gangrene  from  ergoi  may  occur  in  epidemics,  and  is  due  to  rye 
being  infected  with  daviceps  purpurta.  It  is  preceded  often  by  iniestinal 
eynaptoms,  such  as  sickness  and  diarrhoea,  and  aftenvards  by  ooldness  and 
ansesthesia  of  the  limbs,  Tbere  are  two  causes  of  this  anaestbeaia  and  cold- 
neas — one  is  contraction  of  the  arteriolea,  the  other  a  peripheral  neuritis.  It 
is  conaidered  by  some  that  the  neuritis  has  more  to  do  with  the  disease  than 
the  contraction  of  the  vessela.  Most  common  in  men  between  thirty  and 
forty,  the  gangrene  of  ergot  generally  is  of  the  dry  variety,  and  may  be 
very  slight  or  involve  a  wht>l0  limb. 

(vi)  St/mmetrical  gangrene  or  Raynaud's  disease,  as  its  name  implies, 
affects  both  sides  of  the  body,  thus  ditfering  from  senile  gangrene,  Again^ 
the  calibre  of  the  arteries  in  this  disease  is  not  coutracted  The  disease 
essentiaUj  is  either  a  peripheral  neuritis  or  some  deep-seated  leaion  of  the 
gpinal  cord.  It  has  been  started  by  sudden  mental  shock  or  fright,  and 
generany  occurs  in  women. 

Maurice  Ilaynaud  published  hia  thesis  in  1862,  and  hia  final  contribution 
in  1874.  He  deacribed  a  loccd  8yncope,  a  local  ctsphjfsda,  and  stfrnmeiricai 
gangrene,  as  three  auccesaive  atages  of  this  disease, 

Local  Sgncope. — Kaynaud  was  inclined  to  lay  stresa  on  the  neurotic 
origin  of  this  disease.  Complete  pallor  of  the  two  hands  occurs,  or  it  may 
be  in  the  toes,  one  finger  or  one  toe  being  alibcted.  The  principal  difficuUy 
18  the  performanca  of  slight  movements,  and  often  no  discomfort  is  com- 
plained  o£  There  is  analgesia,  tactile  sense  is  present,  and  changes  of 
temperature  can  be  appreciated. 

The  attack  may  last  a  few  minutes  or  some  hours.  It  is  brought  about 
by  slight  changes  of  temperature,  such  aa  a  cold  day  in  the  middle  of  one  or 
two  warm  ones,  or  it  may  occur  periodicaIly  after  the  bath, 

Keurotics  and  neurasthenics  are  the  claases  in  whom  it  is  met  with  most 
frequently,  and  there  may  be  a  periodicity  in  the  attack,  as  after  the 
morning  bath. 

Sligbter  causes  even  than  this  may  produce  an  attack,  such  as  paasing 
from  a  warm  into  a  colder  room*  The  mild  cases  do  not  tend  to  go  on  to 
the  later  forms  of  Raynaud'd  disease. 

Lodoi  A8phyxia, — Either  the  whole  hond  or  foot  on  each  aide  of  the  body 
baoomea  purplish  black,  or  the  attack  is  limited  to  one  or  two  fingers  or 
one  or  two  toes  on  each  aide. 

There  appears  to  be  nothing  but  venoua  blood  circulating  in  the  part 
aSMStod,  Some  8welling  and  a  burning  or  shooting  pain  accompanj  the 
miteok,  which  may  last  tbr  an  hour  or  two,  may  often  recur,  and  need  not 
V0L.rv  6 
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neceasarilj  go  on  to  gangrene.  The  subsidence  of  the  attack  majr  be  suddeD 
or  gradual,  The  more  severe  cycle8  laat  from  two  to  ten  montha.  In 
addition  to  the  fingera  and  toea  which  are  most  commonlf  afteeted,  patches 
may  occur  on  other  partB,  as  about  the  kneea  or  on  the  helix  of  the  ear 

If  the  aephjTKia  persist^  then  we  get  the  final  etage  {s^mmeirical  gangrene) 
of  Eaynaud.  The  pain  in  and  darkness  of  the  parts  increaae,  and  bullae 
may  form.  There  appears  to  be  for  a  time  death  of  a  large  area,  but  this 
Bettles  down  to  a  more  liiuited  portion,  a3  the  matrix  of  a  naO  or  end  of  a 
finger,  The  atUjetion  may  be  smiiiltaneoiiB,  or  successive  pai'ta  may  become 
gangrenous.  The  aasociation  of  Eaynaud's  diaeaBo  with  hminogiobinuria 
muat  not  be  forgotten,  as  niany  caaes  of  the  two  diseasea  running  eide  by 
side  have  been  reported. 

The  original  hypothesifl  of  Ilaynaiid  atill  seema  to  hold  good  as  the  best 
explanation  of  the  pathology  of  this  disease,  viz.  *'  That  vaso-motor  centre 
or  centres  are  unduly  irritable,  that  the  conunonest  irritant  ia  from  the 
periphery,  aa  for  example  coldi  and  that  the  efierent  impulaes  from  the 
centre  lead  to  the  paroxyamal  contraction  of  arterioles/' 

(vii.)  Gangrene  due  to  Meat  or  Cold. — (a)  ^rost-bite. — ^When  a  part 
ie  expoaed  to  cold  the  cutaneous  oapiUaries  eontraet,  and  the  part  becomes 
pale  and  nmnb,  and  soon  the  tissues  asaiime  a  wax-like  appearance*  The 
further  results  are  U8ually  indir^t  from  8econdary  inflammation. 

The  8ymptoms  are  numbness,  tingUng,  losa  of  power  and  sense  of  weight, 
generally  in  the  hand  or  foot.  The  limb  ia  at  first  contnicted,  and  9hortly 
afterwards  becomes  8Wollen,  It  is  not  imusual  for  parts  to  look  well  for 
Bome  days  and  then  become  bluish,  dark  blue,  and  iiiially  black.  Sub- 
8e(iuently  a  hne  of  demarcation  forma,  ulceration  takes  plače,  and  either  a 
toe  or  a  finger,  or  pofl6ibly  a  foot  or  hand,  is  loat-  The  ulceration  may 
amount  8imply  to  a  smaU  patch  of  skin,  fiay  about  the  os  caleia  or  on  the 
outer  flide  of  the  foot. 

Morbid  Anatomg. — Cold  has  at  first  a  stimulating  effect  upon  the  cir- 
culation,  but  if  it  be  severe  or  long  continued,  then  the  blood  in  the  smaller 
veins  becomes  frozen,  and  the  skin  a^umes  very  much  the  appearance  that 
ia  aeen  after  the  use  of  the  etlier  spray. 

The  blood  is  aljaolutely  frozen  and  there  is  complete  atasis,  and  when 
thawing  takes  plače,  so  much  damage  has  been  done  to  the  ve8sel-wa0  itself 
that  it  permits  the  blood  to  pass  through,  and  hence  we  get  thoae  intlamma- 
tory  chauges  which  are  the  real  cauae  of  gangrene  in  frost-bite. 

A  atill  longer  expo8ure  and  the  involvement  of  a  greater  extent  of  Burface 
induces  the  collection  of  blood  in  the  larger  veina,  and  thus  the  internal 
organs  become  cedematous,  and  there  is  fatal  atupor,  coma,  and  asphyxia. 

The  danger  from  frost-bite  ia  in  proportion  to  the  length  of  time  and 
extent  of  aurface  exposed,  and  to  the  power  of  resistance  of  the  indi\idual. 
It  muat  be  remembered  that  alcohoMca  are  very  liable  to  frost-bite, 

l)ry  cold  ia  said  to  have  a  more  severe  eHect  than  moiat  cold,  and  if  a 
wind  is  blovving  the  efiTect  will  be  much  more  severe.  The  author  had 
under  Ms  čare  sevenfeeen  patieuts  from  a  crew  shipwrecked  on  the  New- 
foundland  coast.  An  important  observation  waa  made  by  the  men,  namely, 
that  those  who  had  not  removed  the  water  out  of  their  sea-boots  had 
escaped,  while  aH  those  who  had  became  affected  with  gangrene.  They 
were  in  the  open  for  8ixteen  days,  and  the  presumption  was  that  the  water 
was  heated  by  the  body  and  kep  t  the  feet  from  freezing. 

Cases  are  related  where  persons  have  been  buried  in  drg  Bnow  for  manj 
days  without  much  food  and  recovery  haa  taken  pkce,  but  if  the  Bnow  ha 
been  thawing,  a  very  much  more  serioaa  effect  has  been  produced. 
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Thifl  iseingularljr  well  pointed  out  by  Larrejr,  the  distinguished  French 
mu^eoDi  who,  in  the  Russian  campaign,  fouud  thafc  tbough  iione  of  the 
aoldiers  suffered  from  maDjr  days'  expo3ure  to  dry  cold  and  frost,  as  soon  as 
a  thaw  came  a  large  number  of  both  guard  and  Ime  became  frost-bitten. 

ChUUain  is  a  less  serious  local  effeet  of  cold,  as  are  chaps,  fisaures,  and 
frost  eiythema  (pernio).  The  lips,  the  ears,  the  fingers,  and  toes  are  the 
portions  of  tlie  bodj  most  frequeDtIy  aflected.  Young  girk  of  lymphatic 
eonstitntion  or  those  who  inherit  ao  irritable  nervous  ey8tem  are  moat  liable 
to  this  complaint. 

Sudden  changes  of  temperature  are  generallj  attributed  as  cauaea^  but 
many  people  get  chilblains  who  never  leave  the  house  in  cold  weathen  As 
in  fro8t-bite,  so  in  this  diseaae,  damp  cold,  aa  in  a  sudden  thaw,  is  a  much 
more  frequcDt  excititig  cause  than  dry  cold 

An  eruption  of  duU  red  patches,  not  well  defined,  raised,  tumefied,  and 
burning,  may  be  followed  by  vesiclea  or  bullae,  Sub8eqiiently  an  ulcer 
excavated  and  with  thick  edges  may  form.  A  peculiar  viscid  discharge  is 
often  present.  Three  degrees  have  been  described :  (1)  simple  oongestion 
with  itching  and  extreme  tendernegs;  (2)  vesication ;  and  (3)  death  or 
sloughing  with  or  without  marked  erjthema. 

Chilblain  is  merely  an  early  stage  of  frost-bite,  according  to  some 
anthorities,  bnt  there  is  little  doubt  that  in  most  cases  of  chilblain  the 
nervous  8ystem,  as  in  Raynaud'8  disease^  playB  an  important  part, 

(6)  Burns, — It  is  in  the  last  three  degrees  of  burne  and  acalds  that  the 
efFects  produce  gangrene.  In  these  three  we  iind  that  sloughs  have  to  ba 
removed  before  the  healing  procesa  can  take  plače.  These  effects  will 
depend  on  the  source,  duration,  and  inten8ity  of  the  heat. 

(viii.)  Gangrene  due  to  the  u$e  of  carholtc  a^^id  ie  met  mth  tmder 
dreasings  of  this  acii  It  is  of  the  dry  variety  and  aflects  the  fingers  and 
toea  for  the  most  part.  Apparently  it  is  more  often  met  with  after  the 
prolonged  application  of  weak  solntions,  and  is  not  so  often  seen  after  the 
appUcation  of  pure  carbolic  acid. 

A  W6ak  terminal  circuktion  should  contra-indicate  the  use  of  carbolic 
add  dreasings.  The  American  authorities  speak  of  aa  many  aa  one  čase  of 
carbolic  gangrene  in  1000  surgical  cases.  but  this  is  certainly  not  the 
experience  in  this  country.  Per8onally  I  have  seen  only  one  čase  of 
gangrene  that  could  be  certiiinly  traced  to  the  use  of  carbolic  acid. 

Multiple  gangrene  of  the  skin  occurs  independent  of  the  uae  of  carbolic 
acii  Blebs  occur  in  many  parts,  and  afterwards  numerous  small  particles 
of  skin  die.  The  nervous  8yetem  is  suppoeed  to  play  an  important  part  in 
this  disease. 

(ix.)  Infeeiive  gangrene^  or  the  gangrene  due  to  the  presence  of  micro- 
organisma.^ — ^This  is  a  most  important  heading,  and  one  which  includes  such 
diBeasea  as  glanders,  plague,  beri -beri,  hospital  and  acute  spreading 
traumatic  gangrene,  etc, 

(a)  Spreading  traujnaiic  or  acutc  traumatic  gangreiu  is  an  extremely 
rapid  and  very  often  fatal  form.  due  to  a  micro-organiem,  the  baciUus  of 
maUgnant  cedema.  first  isolated  by  Koch.  It  is  cloeely  allied  to  eymp- 
tomatic  anthrax  in  cattle.  The  bacillus  of  malignant  cedema  is  rod- 
shafMžd,  somevvhat  like  anthrax,  but  more  slender.  It  is  capable,  even  in  a 
test-tube,  of  formlng  hydrogen  and  carburetted  hydrogen.  It  grows  very 
readily  in  musk,  and  is  found  in  garden  earth. 

2^he  caurse  of  the  disease  is  very  rapid.  It,  aa  a  rule,  appears  from  two 
to  three  dayB  after  a  severe  accident,  generally  a  compound  fracture  or  a 
compound  dialocation,  but  it  may  occur  after  a  small  inoculation.     It  is 
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iBuallj  fatal  in  three  or  four  days  if 


/  active  measureB  are  not  adopted. 
Afl  a  general  rule  it  is  predisposed  to  hj  drunkenness  wliich  has  been  long 
coEtinued,  as  for  instance  in  barmen  and  brewer3'  drajmen^ 

The  limb  becomes  hard,  tense,  wliite,  and  oedematous,  but  soon  goes  on 
to  a  duaky  red  and  tlien  livid  colour.  There  is  gas,  chieflj  hjdrogen  and 
carburetted  hjdrogen,  evolved,  and  cmckling  is  present ;  at  tlie  same  tirne 
the  conatitutional  aymptoms  are  very  severe,  and  deliriuin  soon  aupervenes. 

(b)  Jlospiial  gangrene,  and  wound  phagedajna  are  now  very  rarely  seen. 
I  have  never  seen  a  ease,  but  before  liospital  ward8  were  so  well  ventilated 
and  antiaeptic  precautions  taken  it  was  a  common  enough  disease.  A 
pseudo-membranouB  slough  forma  witlun  eight  hours  to  three  or  four  day8 
of  the  infliction  of  a  wound ;  the  grannlations,  if  present,  become  ashy  gray, 
The  surface  of  the  woand  is  dry  and  the  edges  pale.  Then  either  an 
nlcerative  or  gangrenoua  process  follows.  In  the  gangrenous  form  the 
disease  is  often  fatal  in  from  twenty-four  to  forty-eight  honrs. 

(c)  CancTum  oris  or  Nom-a. — Under  this  heading  we  have  to  deal  with 
a  very  fatal  diaease  whieh  ocx;iir8  in  children  from  2  to  7  year8  of  age,  and 
in  most  cases  after  meaales  or  acarlatina,  e8pecially  the  former.  On  the 
gum  or  immediately  inside  the  cheek  an  ulcer  occure,  which  at  first  is  8luny 
and  white,  but  soon  becomes  gangrenous ;  a  black  apot  appeara  on  the 
outside  of  the  cheek  and  rapidly  spreada,  so  that  the  aide  of  tlie  iace  may 
be  destroyed,  the  bones  oecasionally  being  involved.  In  other  casea  the 
procesa  is  a  gangrenous  stomatitis,  giving  rise  to  a  foul  breath  from  fcetid 
material  which  has  been  8wallowei  The  syTnptoms  of  acute  poisoning 
(aapr£eniia)  soon  Bhow  themselves,  and  the  patient  becomes  comatose  and 
diea  in  three  or  four  dayB.  Septic  pneumonia  ia  often  a  cause  of  death  in 
thia  disease.    (See  "  Stomatitis;") 

BacteriologicalIy  a  long  delicate  bacillus  haa  been  proved  to  be  the 
cause.  The  anthor  lias  had  under  his  čare  two  cases  of  noma  which 
recovered  after  the  free  use  of  the  thermo-cautery,  and  in  which  extensive 
plastic  operations  had  subsequently  to  be  perfurmed,  The  word  noma  is 
sometimes  restricted  to  thia  process  occurring  about  the  genitala  of  children. 

{d)  Carbuncle  and  boil  and  acute  necrosis  are  clasaed  by  some  authors 
as  forma  of  gangrene. 

(e)  Gangrene  in  heri-beri  has  been  seen.  A  thin  black  line  crossed 
the  tips  of  the  toes,  and  dry  gangrene  followed  in  both  feet,  requiring 
amputation  of  both  lega  at  the  seat  of  election.  Undoubtedly  the  gangrene 
was  due  to  a  jjeripheral  neuritis  which  so  often  occura  in  this  diseaae, 
The  neuritia  ia  caused  by  the  direct  action  of  toxins  (produced  by  a  micro- 
organism)  on  the  nerve  itself, 

Treatment. — Some  general  remarks  will  be  made  on  the  treatment  of 
gangrene,  and  then  the  treatment  of  each  variety  will  be  deal  t  witli  Bhortly. 

To  begin  with,  the  whole  treatment  of  gangrene  must  be  altered  now, 
our  methods  have  so  much  improved,  and  especiaUy  is  this  true  as  regards 
the  queBtion  of  amputation.  We  can,  \vith  Bafety  and  with  much  lesa 
chance  of  sloughing  of  tlaps,  amputate  very  much  earlier  than  we  formerly 
couJd,  thoB  saving  the  patient  much  painful  Buffering  and  danger  from  the 
preaence  of  a  septic  dead  mass  of  tissue.  A  second  iiiiportant  resuk  of  our 
better  antiseptic  methods  is  the  fact  that  we  can  boldly  cut  down  on  a 
ruptured  aneurysm  or  eompoimd  fracture,  relieve  pressure  on  vessels  of 
effused  blood,  and  thus  often  prevent  gangrene.  It  is  most  irnportant  in 
ali  cases  of  gangrene  to  get  at  the  exact  cause ;  thus  a  tight  bandage  should 
be  removed  at  once^  or  a  free  incision  should  be  made  in  inflammatory  tissue, 
if  caufiing  obatruction  to  the  ilow  in  the  main  vessels,     The  stricture  in  ai 
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^^  pi6C»  of  stnuigulated  bowel  or  omentum  shcmld  be  divided  at  o&oe,  and  so 
with  a  paraph jmofiiB,  if  elevation  and  attempts  at  reduction  faiL 

If  in  a  limb  the  main  vessels  canDOt  be  relieved,  then  the  limb  sbould  be 
nused,  the  joints  flexed,  and  the  part  shoald  be  lightljr  wrapped  in  cotton  wooL 

Plf  the  gangrenous  part  bas  not  beeome  septic,  then  the  greatest  čare 
nrnst  be  taken  to  cleanse  skin,  nails,  etc.,  and  salicylic  wool  and  iodofonn 
should  be  placed  b6tween  the  toes  or  aimilar  eituations  after  thorough 
ckansing.  If  septic,  such  a  limb  should  not  be  poulticed,  but  a  boracic 
famentation  should  be  placed  a  little  above  the  line  of  demaication« 

Slottgha  bave  to  be  removed,  and  the  best  application  ie  a  bran  poultice 
^  covered  with  boracic  powder* 

H         Wait  for  a  line  of  demarcation,  keep  aaeptic  if  poesible,  but  don't  wait 
^  too  long,  especialij  in  septic  or  spraading  caaes,  are  the  broad  rules  whiGh 
most  guide  our  jadgment. 

A  nourishing  diet,  stimolants,  and  tonics  are  alao  reqttired,  and  small 
doees  of  opium,  exc6pt  where  there  is  diabetes  or  renal  disease. 

IWhere  these  eonstitutional  diseasee  exist,  spedal  dietetic  and  medicinal 
treatment  must  be  employed 
Traunuiiie, — Warm  antiseptic  lotions  must  be  used  freely  to  thoronghljr 
cleanse.  Asoertain  if  there  is  any  pulsation ;  if  not,  see  tbat  the  main  ressels 
aie  not  preased  on  hy  estravasated  blood  or  compound  fracture.  Do  not 
amputate  at  once  if  there  is  much  ehock,  but  rather  wait  for  eight  or  ten 
boura  I  quite  agree»  &om  a  large  experience  of  severe  smashes^  with  thoee 
authonties  who  advocate  waiting  in  order  to  let  the  patient  lecover  and 
the  parta  be  made  aseptic.  The  rule  for  amputating  is,  to  do  so,  onlj  when 
joa  are  convinced  that  there  is  no  circulating  blood  in  the  tissues. 

On  the  other  band»  we  must  not  try  to  save  the  part  in  the  čase  of 
albuminuria,  diabetes,  or  other  eonstitutional  disease. 

The  subject  of  these  diseases  will  not  stand  the  long-continued  drain 
npon  them,  and  verjr  often  amputation  haa  to  be  resorted  to  later,  when 
strength  to  rally  no  longer  remains. 

Ma^maucTs  IHsease, — Preventive,  tonics,  frictions,  wann  donches,  electric 
liatliB^  attend  to  any  uterine  complieation,  keep  aseptic.  In  no  čase  is  it 
neoenarj  to  amputate.  Rather  oover  with  iodofonn  and  aIlow  tips  of 
fiagen  to  graduaUy  drop  oSC 

JErgot — In  this  form  it  is  very  rare  to  find  more  than  a  finger  or  toe 
aCfected,  and  amputation  is  not  generaUj  necessar^. 

Diabetic. — Codeine  J  to  5  grs.,  or  emall  dosee  of  opium.  very  nsefuL 
In  Bueh  cases  anj  septic  wound  should  be  speciallj  looked  after,  as  its 
neglect  is  bighij  dangeroua. 

Amputate  very  early ;  rule  bere  oompletelv  changed  from  what  it  used 
to  be.  If  there  is  a  plug  high  in  a  main  vessel,  don't  do  a  regular  amputa- 
tion, btit  dust  with  iodoform,  divide  bone,  and  allow  to  drop  ofT  gradually. 

Senilt  Gangrene, — Early  amputation  is  now  the  treatment,  weU  away 
from  the  gangrene,  and  in  the  čase  of  the  foot  through  the  knee-joint,  even 

*if  pulsation  be  felt  below.     The  patient  here  must  be  wamed  about  septic 
abrasioDS  and  wouQds  about  the  toes. 

FroU-hiU. — Prevent,  by  warm  clothes  and  abeence  of  moisture.  Patient 
should  eat  much  fat  and  avoid  alcohoL  When  actually  frozen,  the  part 
should  be  most  carefullv  thawed  with  cold  or  snow  water  and  gentle  friction. 
GiidnaUy  raise  temperature  around  patient    Elevate  if  oedema. 

Btader,  if  gangrenous,  aseptic  with  dry  applicationa  Amputate  early. 
For  the  milder  fonns,  as  in  chilblain,  the  same  treatment  must  be  adopted, 
and  painting  with  fair]y  strong  solutions  of  carbolic  acid,  or  beUadonna 
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and  collodion,  or  the  old-faahioned  brandj  and  salt  mixture,  are  amongst 
the  best  remedies. 

Acute  spreading  Gangrene. — The  point  in  this  dieease  is  to  remember 
not  to  waifc  for  a  line  of  demarcation,  but  to  amputate  as  soon  as  posaible. 
The  shoulder  or  hip  operation  must  be  cho&en,  and  čare  raust  be  taken  not 
to  soil  the  flaps.  Stimulants,  incisioos,  and  baths  will  be  neceaaarj.  It  is 
a  moBt  lat  al  disease;  about  5  per  cent  recover, 

Noma,-^lt  in  mouth,  antiseptic  v/ashes,  sanitas,  and  boro-glycerine. 
Tben  Bcrape  with  Volkmann'8  spoon,  or  destroj  with  actual  cautery  or  pure 
carbolic  acid,  remove  dead  bone.  If  recoverjr  take  plače,  Thiersch-Grafting 
or  plastic  operations  will  be  required.  Iron,  quinine,  and  stimulants  will  be 
nece88ary. 

If  in  genitalSi  then  baths  of  eanitas  or  boracic  acid,  and  powder  with 
iodoform. 

LITERATURE*  — 1.  Afklkck.  "  OlJservationB  on  two  Cascs  of  Rayiiaud'i  Diftcase/* 
B,MJ.  1688,  vol.  U.  p.  1269,-2.  Baiilow,  Thos.  Kew  Sydenham  Soo.  1888.-3.  Colman 
aiid  Tavlor.  Trann,  Clin.  Soc.  vol.  xxm.  p.  196.— 4.  Griffith,  WAKt}ROP.  Mat  Chraru 
vol.  IV.  p.  89. — ^5.  Hermace.  *' Treatment  of  ¥vtis,tAA\jt,'*  Fhilad^lpkia  PolydimCf  Marcli 
1893.-6.  HuTCHiNBON.  Archivesy/  SuTffcrij,  vol  i  p.  227.-7.  Maiish,  J.  H,'  BM.J,  L 
1896,  p.  147.— 8.  Spenckr,  W.  G.  **  Frost-bite,"  Tram.  Clin.  Soc,  vol.  xxv.  p.  287.-9. 
irBQFHATtT.  **  Two  Cases  of  Ea7iiiud'a  Diseasev"  Zanc«/^  i  1895,  p.  33. — 10,  WiGLEftwoSTii. 
Tmm.  Pafh,  Soc,  vol.  xxiviii.  p.  61.— 11.  Wbight,  A.  E.  *"0b  Uie  PaUiology  and  Treat- 
ment  of  CMlblains/'  Lancet^  i.  1897,  pw  303. 

Gas  Poisoning.    See  Tokicologt. 
Gasserian  Ganglion.    5^^  Neuralgia. 
Gastric  Disorders.    Su  Stomach. 
Gastro-Intestinal  Disorders  of  Itifancy. 


CoifOENlTAL  AnOMALIES 

(Eiophagus. 

86 

Stomach      .... 

87 

InteUines    .... 

88 

Dl8BAS£S  OP  THE  CEsOPHAGDS— 

Acute  €Eiioj)hagitiB 

89 

Thnuh        .... 

89 

Dipkiherm. 

89 

Ulceration  .          .          ,          . 

89 

Softming    .... 

89 

DISEA3E3    OF  THE   SlOBiACH    AND 

INTESTINE— 

Congenital    Hypertroj:ihy   of 

th€  Pyloru* 

89 

Oaitriiu      .... 

92 

Mevibranou9  Gastritu  . 

92 

Gastric  Ulcer 

92 

EtematemeMS 

92 

Maltgnant  (rrotPth 

93 

Softening  o/  the  Stomach 

93 

Disorders  of  Digestion — 

1 

Fiatulence  and  Colic    . 

s? 

Hiccmtgh     . 

95 

Vmniiing     . 

95 

Be^detion  Vomitui^ 

95 

Dilaiatkm  of  the  Stomaek 

97 

Eecurrait  Vomiiing 

98 

DlARHHCKA — 

ilci^— 

Simpie 

100 

Inflammatortf 

101 

Cholemic     . 

102 

Chrrniic 

103 

Limteric     . 

111 

CoNSTIPATION      . 

111 

CONOENITAL   DiLATATION  OF  THI 

[ 

COLON     .... 

113 

Pbolapstjs  Rkcti 

116 

See  also  Atropht,  Infantile  and  Infant  Fkeding. 


CONGEHITAL  AnDMALIKS 

I.  The  (Esophagus.^  Congenital  anomaliea  occur  more  rarely  here  than 
at  any  other  part  of  the  alimentary  tract.  The  foUovring  conditione  have 
been  found :~ 


GASTEO-INTESTINAL  DISOKDEKS  OF  INFANCT 


87 


» 


^ 


^       (1)  Transpoeition. — In  asBociation  with  transposition  of  the  stonuich 
■Ihe  oeaophaguB  passes  down  on  the  right  side  of  the  vertebrae. 

(2)  Absisnce  or  Obliteration,  partial  or  complete.^One  variety  of  this 
8how8  very  constant  characteristics :  the  phaiynx  with  the  upper  J  meh  of 
ceaophagus  is  dilated,  and  forma  a  bliod  pouch  ending  j  ust  below  the  le  vel 
of  the  cricoid  cartilage ;  below  this  the  upper  part  of  the  cesophagiia  is 
absent  or  represented  onIy  hj  a  band  of  fibrous  tissue,  or  a  few  muscular 
fibres ;  the  lower  part  is  norraal,  and  opens  normallj  at  the  cardiac  orific^, 
but  above  it  c^mmimicates,  by  an  opening  aboufc  ^^^jr  inch  in  diameter,  with 
the  trachea  i-}  inch  above  the  bifurcation.  Such  a  condition  may  be 
euepected  during  lile  wheu  aH  food  is  regurgitated  throngh  the  noše  and 
moutb  alniost  directlj  it  is  taken,  and  a  sound  cannot  be  passed  down  the 
pharynx  more  than  about  5  inchea  from  the  lipsL  Death  oceura  froni 
fitarvation  in  a  few  day8 ;  one  čase  at  Great  Ormond  Street  lived  fourteen 
day8  with  rectal  feeding. 

The  most  satisfactory  explanation  of  this  condition  is  that  suggeated  by 
Mr.  Shattocik  (Patk.  Soc.  Trans.  1890),  who  assumes  that  at  the  tirne  of  the 
biidding  of  the  diverticulum  from  the  anterior  wall  of  the  mesenteron  to  form 
the  lower  part  of  the  trache^i  and  the  lungs.a  kinking  fonvard  of  the  posterior 
wall  oe<jiirs,  so  that  the  lumen  of  the  mesenteron,  which  should  persist  as  the 
oesophagus,  is  occlnded  jiiat  above  the  level  where  the  tracheal  diverticuhim 
is  given  ofK  The  segment  of  the  mesenteron  below  the  kink,  8ub8equently 
the  lower  part  of  the  ceaophagus,  remains  in  conimunio^tion  withlthe 
tracheal  diverticulum.  "  On  the  8ubsequent  formation  of  the  upper  porfcion 
of  the  trachea  the  whole  of  the  unduly  contracted  lunien  (of  the  mesen* 
teron)  immediately  above  the  diverticulum  becomes  involved  in  the 
formation  of  the  air-passage." 

(3)  Stenoais. — This  occurs  most  often  at  the  upper  part  of  the  oeao- 
phi^B  about  the  level  of  the  lower  margin  of  the  cricoid  cartilage,  more 
rarc!ly  at  the  lower  end  j  ust  above  the  cardiac  orifice.  This  condition  may 
be  recognisable  during  life  by  the  di0iculty  in  8wallowiiig.  It  has  been 
treated  by  the  passage  of  bougies. 

(4)  Diverticula. — It  aeems  doubtful  whether  any  diverticula  from  the 
tpaophagus  are  actually  congenitaL  A  8haIlow  pit  is  sometimes  found  in 
quite  young  children  at  the  level  of  the  bifureation  gland,  where  this  has 
been  caseons,  but  thia  is  probably  the  result  of  traction  rather  than  a 
coogenital  anomaly.  The  congenital  diverticula  which  result  from  persist- 
ence  of  branchial  clefts  communicate  with  the  pharynx,  not  with  the 
cesophagus* 

II.  The  Stomočk. — (1)  Abnormal  Poaition. — The  stomach  may  be  trans- 
pOfled  together  with  the  heart  and  other  viscera.  It  may  project  alone,  or 
with  part  of  the  transverse  colon  or  small  intestine,  in  to  either  pleural  cavity, 
ii8ually  the  left,  owing  to  some  deficiency  of  the  diaphragm. 

(2)  Persifltence  of  FtBtal  Shape  and  Position. — The  tubular  shape  and 
vertical  position  are  sometimes  retained.  Some  authors  state  that  in  early 
infaDcy  some  tendeocy  to  such  a  fcetal  condition  is  the  rule,  and  no  doulit 
thifi  is  true  of  the  vertical  position,  but  in  tbo  writer*8  experience  any 
tendency  to  tubular  shape  has  been  6xtremely  rare, 

(3)  Abnormal  emallness  ha«  occa8ionally  been  observed. 

(4)  Hour-glaBS  contraction  or  a  partial  septuni  may  almoist  divide  the 
stomach  in  to  two  compartments. 

(5)  Stenosis  or  atreeiia  of  the  cardiac,  or  leas  rarely  of  the  pyloric  orifica, 
in*y  be  presen  t,  and  is  proKablv  qmto  distinct  from  the  congenital  hyper- 
ferophy  of  tba  pyloruB  dascribed  below. 
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III.  The  InteBtint^, — (1)  AbiiormalitieB  of  poeition  are  very  commoE  in 
the  krge  intestine  apart  from  tranapositioE  of  viscera  which  may  involve 
the  intestinea.  The  sigmoid  flexiire,  relativelj  much  longer  in  the  infant 
than  in  the  adult,  is  often  much  ahove  ita  average  length  even  for  an  infant, 
and  may  reach  over  to  the  riglit  iliac  fossa,  or  form  a  loop  upward9  reaching 
to  the  right  or  left  costal  margin  before  turning  dowD  to  the  rectum  {vide 
Constipation,  p.  111).  The  crecum  also  occasionall/  lies  in  an  abnonnal 
poaition,  e,g.  m  the  mid  line  at  the  level  of  the  umbilicua 

(2)  Absence  or  uodue  Shortnesa. — This  is  very  rare.  In  one  čase  the 
small  intestine  meaBured  only  2  feet  {Bari.  Mus.  Cat) ;  in  another  the  colon 
waB  ahsent ;  in  another  there  wa8  no  vermiform  appeiidix. 

(3)  StenoBiB  or  Obliteration. — This  ia  found  occasionallj  in  any  part  of 
the  intestine,  but  much  more  often  in  the  small  than  in  the  large  boweL 
Of  cases  occurring  in  the  small  intestine,  42  per  cent  are  in  the  duodenum 
(Silbermann).  Where  mnltiple  stenoses  occur  it  seems  likely  that  a  vol- 
vulus  during  intra-uterine  life  may  have  caused  them.  In  some  ca-ses  fcetal 
peritonitis  haa  been  present,  and  seema  a  more  likely  cause.  The  bowel 
above  the  stenosis  is  ii8uaily  mnch  dilated,  while  that  below  is  arnaU, 
or  for  some  distance  maj  be  repreeented  only  by  a  fibrous  cord.  The  con- 
dition  can  only  be  Buepected  during  life  from  Bjmptoms  of  intestinal 
obBtruction,  where  these  are  not  due  to  imperforate  rectum  or  anua  Com- 
plete  occlusion  generally  proves  fatal  in  a  few  dajB ;  casee  of  slight  stenoaiB 
have  lived  to  adult  life. 

(4)  Diverticnla. — The  persistence  of  part  of  the  omphalo-meBenteric  dnct 
not  uncommonly  causes  a  diverticulum  in  the  ileum  2-3J  feet  above  the 
ileo-csecal  val  ve,  U8iially  as  a  blind  pouch  J -3  inches  in  length,  The  writer 
found  such  a  diverticulum  eleven  timee  in  500  autopaiea.  Sometimes  from 
the  end  of  the  diverticulum  a  fibrous  cord,  representing  the  obliterated  por- 
tion  of  the  dnet,  passeB  to  be  attached  at  the  nmbilicua,  or  the  whole  duct 
may  be  patent  up  to  the  umbihciis,  forming  a  faecal  fistula  from  which  pro- 
lapsed  mucouB  membrane  often  protrudes.  In  either  čase  the  perdstent 
duct  serves  as  a  fixed  band  under  or  over  which  coils  of  intestine  may  at 
any  tirne  become  atrangulated.  Faecal  impaction  maj  also  cause  inflamma- 
tion  in  the  blind  diverticulum,  and  not  very  rarely  the  diverticulum  is 
found  forming  part  of  an  exterBal  hernia.  Diverticula  elsewhere  are  very 
rare,  especiaUy  io  the  large  intestine, 

(5)  Imperforate  Anus  or  Atresia  Eectl^ — This  is  due  to  imperfect 
development  of  the  Mnd  gut  and  its  failure  to  meet  the  proctodoBal 
invagination.  It  occura  in  various  degrees :  (a)  there  may  be  only  a  thin 
eeptum  separating  a  weU-inarked  anal  depression  from  the  blind  end  of  the 
gut ;  (t)  the  rectum  maj  end  blindlj  2-3  inchea  awaj  from  the  surface,  and 
there  may  be  little  or  no  trace  of  an  anal  depresaion ;  (c)  there  may  be  a 
Beptum  occluding  the  rectum  1-3  inches  above  the  anus,  although  below  the 
occlusion  the  rectum  and  anus  are  normal ;  (c?)  the  rectum  maj  open  in  to 
the  urethra,  bladder,  vagina,  or  even  in  the  loin  (vidč  "  Diseases  of  the 
Kectum  "), 

(6)  Eectal  or  Anal  Stenosis. — Withoiit  being  actuallj  imperforate  the 
anal  opening  is  sometimes  ahnormallj  small  (p,  113).  In  Buch  cases  it  maj 
be  atretched  under  an  anaeatbetic  or  enlarged  bj  ineision.  Similarlj  the 
rectum  may  show  narrowing  of  ita  lumen  or  a  partial  aeptum  at  any  part 
of  ita  course^  and  dilatation  or  inciaion  maj  be  neceBsary. 


GASTRO-INTESTINAL  DISOEDERS  OF  INFANCT 


89 


I 


I 


DiSEASKS  OF  THB  CESOPHAGUS 

Acute  cesophagitis,  as  a  primarj  condition^  is  oocaaionally  found  in  early 
life,  chieflj  during  the  first  year.  It  i&  scarcelj  recognisable  clinioallj.  The 
8]nnptomB  are  uiiwiUingiies8  to  8uck»  pain  on  attempting  to  8wallow,  and 
'^^'irgitation  of  food  almost  directly  it  is  taken.  Tenderness  on  pressure  over 
the  Iower  part  of  the  trachea  is  aiso  said  to  be  preeeot  (Morell  Mackenzie). 
Ab  a  8econdary  condition  cesophc^tis  has  been  found  with  the  speci  fic  fevers, 
and  the  writer  haa  met  with  it  in  fatal  casea  of  infantile  diarrhoea.  lu 
Buch  casea  it  produces  no  special  symptom3.  The  apptication  of  leeches  or 
of  hot  fomentations  to  the  neck  has  been  recommended  in  the  rare  caaes 
where  the  condition  is  suspected  during  life. 

Tfirush  sometimes  spreads  down  from  the  pharynx  into  the  oesophaguB, 
and  forma  a  milky-white  layer  which  is  found  to  consist  of  the  spores  and 
mycelium  of  the  so-called  "oidium  albicans"  mixed  with  epithelial  cells; 
the  fuDgus  may  penetrate  deeply  between  the  cells  of  the  mucosa,  and  has 
been  found  forming  so  thick  a  layer  as  even  to  obstruct  the  passage  of 
food. 

Diphtheria  not  very  rarely  causes  a  membranoua  oeBophagitia.  In  forty 
consecutive  autopsies  on  children  with  diphtheria  the  vriter  found  mem- 
brane in  the  lower  1-2  inches  of  the  cesophagus  in  three  cases,  and  intense 
ooi^eBtion  of  the  same  area  in  two  others. 

Ulceration  of  the  ctsophagus  is  very  rare.  Superficial  erosions  h  a  ve 
been  found  as  part  of  the  acute  oesophagitis  of  infants,  and  rarely  in  older 
children.  The  poeks  of  variola  have  been  found  in  the  cesophagus  in  chil- 
dren as  in  adults  (Steffen).  The  least  rare  variety  is  tuberculous  ulceration 
from  without ;  the  caseous  bifurcation  gland  ulcerates  througb  into  the 
cesophagus  about  two  inches  above  the  cardiac  orifice.  The  wTiter  found 
BUch  a  perforation  four  times  in  270  autopsies  on  tuberculous  children.  In 
none  of  these  cases  were  any  Bymptoms  produced,  but  haematemesis  and 
melfisna  have  occurred.  Tuberculous  ulceration  apart  from  such  direct 
extension  is  extremely  rare.  The  writer  met  with  it  twic6  in  the  same 
series  of  case& 

Softening  of  the  ctwphagus,  like  the  similar  condition  in  the  stomacb, 
with  which  indeed  it  ia  nsually  associated,  ia  probably  an  entirely  post- 
mortem  phenomenon.  It  seems  to  be  much  commoner  in  infancy  and 
early  childhood  thao  in  adults,  and  it  is  remarkable  that  it  is  much  more 
often  found  with  intracranial  disease  than  with  any  other  condition ;  the 
writer  met  with  it  eight  times  in  500  autopsies  in  children;  seven  were 
caaes  of  tubercukr  meniogitia,  the  remaining  one  waa  a  meningocele.  The 
lower  end  of  the  cesophagus,  about  1  ioch  above  the  cardifie  opening^  is 
almost  diffluent,  and  in  the  middle  of  the  softened  area  there  is  generally  a 
perforation  with  thin,  frayed  edgea.  The  connective  tiasue  of  the  poaterior 
mediastinum  has  diaappeared,  and  the  nerves  and  vesaels  are  cleanly  dis- 
sected  out  by  the  action  of  the  digostive  fluid  whiGh  has  escajied  through 
the  perforation.  U8ually  the  adjoining  parietal  pltjura  on  one  or  both  aides 
ii  aIso  softened  and  perforated  by  digestion*  and  an  ouuce  or  more  of  opaqae 
reddtsh  brown  fluid,  sometimes  with  partially  digested  food,  is  found  in  the 
pleural  cavity.  The  poaterior  and  Iower  part  of  the  lung  also  is  softened^ 
greenisb  brown,  and  friable. 

DlSBASKS  OF  THE   STOMACH   AND   InTESTINE 

Congtniial  Hyperirophy  of  tke  Pylorus, — Sine«  thejear  1841,  wh6n  Uiia 
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condition  wa8  first  recorded,  a  conBiderable  number  of  caaee  have  beeu 
obaerved  in  which  obstruction  of  the  pyloriia  eiiated  in  infants  soon  after 
birth,  and  it  seems  likelj  that  this  condition  iB  leaa  rare  than  wa8  at  firet 
supposed, 

Boy8  seem  to  be  rather  more  often  afFected  than  girls :  out  of  nineteen 
cafie8.twelve  were  males,  aeven  females ;  but  the  numbers  are  at  present  too 
sniall  to  alford  reliable  information  ob  this  point.  No  familj  predisposition 
haa  been  observed. 

St/mpio7fis, — The  infant  is  bom  healthy,  and  may  be  a  fine  child  at 
birth.  For  the  firet  week  or  two  it  takes  food  weU,  and  there  is  no 
vomiting,  or  only  snch  slight  regnrgitation  as  raay  be  natural  at  this  age. 
This  latent  period  of  apparent  health  varies,  in  very  few  caaes  vomiting  bas 
begun  on  the  day  of  birth,  in  about  half  the  cases  the  onset  of  vomiting  has 
oc^iurred  \vithin  the  firat  fortnight,  in  several  cases  it  has  been  delayed  until 
the  fourth,  lifth,  or  even  sLxtli  week.  Vomiting  is  the  first  8ymptom,  and 
for  a  tirne  gives  rise  to  biit  little  anxiety,  for  at  this  stage  it  may  occur  only 
once  or  twice  in  the  day.  At  the  same  tirne  the  bowels  are  costive.  A 
change  of  feeding  is  tried,  and  the  vomiting  perhaps  diminishes,  bnt  after  a 
few  day8  inereases  again ;  other  changeB  of  diet  are  tried,  bnt  Boon  oeaBe  to 
have  any  infloence  on  the  vomiting^  whiGh  becomes  more  and  more  frequent 
untO  alraost  every  food  is  vomited.  In  some  cases,  eapecia!ly  in  the  early 
Btage>  and  when  small  feeds  are  given,  the  food  is  retained  for  some  hours, 
and  then  vomited  in  large  qiiantity ;  more  often,  however,  the  vomiting 
occurs  a  few  minutes  after  a  meal,  and  in  the  later  stage  immediately  after 
swallowing.  There  is  U8ually  no  retching,  and  ivhen  the  condition  is 
advanced  the  food  seems  to  be  pumped  up  forcibly  by  the  hypertrophied 
stomach. 

The  vomit  consists  of  curdled  milk  or  of  whatev©r  food  haa  been  given, 
but  soon  some  gastric  catarrh  occurs,  and  mucus  is  mised  with  the  vomit, 
and  sometimes  even  streaks  of  blood.  Where  there  is  much  dilatation  of 
the  stomach  the  vomit  has  a  frothy  appearance.  The  abaence  af  bile  from 
the  vomit  ia  particularly  noticeable,  as  pointing  to  obstruction  of  the 
pyloru9.  Pain  ia  often  absent  throughout,  but  in  some  cases  there  seems  to 
be  some  pain  accompanying  the  act  of  vomiting, 

A  very  chanicteristic  sign  of  congenital  h}^rtrophy  of  the  pyloru8  is 
viaible  peristalsis  of  the  storaach ;  in  some  cases  it  is  so  obvious  that  it  has 
attracted  the  notice  of  the  parents,  in  othere  it  is  only  noticeable  with  čare, 
and  to  eUcit  it  gentle  fiicking  of  the  abdominal  wall  may  be  requirei  A 
ronnded  prominence  appears  bulging  forward  in  the  epigastrium,  first  jnst 
below  the  left  costal  margin,  and  then  travelling  with  a  slow  vermicular 
movement  aeross  the  epigastrium  to  disappear  at  the  right  costal  margin. 
This  movement  from  left  to  right  serves  to  distinguish  it  from  peristalsis  of 
the  colon  in  which  the  movement  is  from  right  to  left 

An  even  more  important  sign  of  this  condition  is  a  palpable  tumour  in 
the  position  of  the  pyloras.  This  has  been  present  in  seveial  of  the  cases, 
bnt  has  not  been  detected  U8ually  until  severa!  weeks  after  the  onset  of 
vomiting ;  the  earliest  date  at  which  it  has  been  felt  is  the  twenty-Beventh 
day  after  birth  (J.  Thomson),  about  three  weeks  after  the  onset  of  vomiting* 
Even  in  cases  where  the  pylonis  is  easily  palpable,  it  is  not  so  at  ali  timea 
alike;  its  palpability  dependa  on  the  temporary  condition  of  the  muacle, 
and,  like  an  intuBsusception,  it  may  be  felt  only  when  there  is  some  con- 
traction  of  its  museular  coat  occurring.  For  this  reaaon  one  examinatioa  is 
not  sufficient  to  esclude  the  presence  of  a  palpable  enlargement  of  the 
pylorn0. 
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ABBOciated  with  tbe  vomiting  there  is  almost  alway8  much  constipation, 
and  wheii  the  vomiting  becomes  severe  there  is  marked  diminution  in  the 
amount  of  urine  passed.  As  less  and  leas  of  the  food  is  retained^  waating 
becomes  extreme,  the  temperature  beeomea  subnormal^  and  in  most  caaee  the 
chlld  dies  of  exhauBtioo. 

Morbid  Anat<miy  and  Patholo^i/.—The  hypertrophy  of  the  pvlorus  is  due  to  an 
increase  in  the  thickness  of  it^  muscular  coat^  ehiefly  in  the  circtiUr  lajer .  In  a  few 
caaes  some  increase  also  of  the  coDnective  tissue  has  heen  founci,  but  this  Ls  e^cep^ 
tumaL  The  cause  of  the  muscular  hy|)ertrophy  or  hyperplasia  is  stili  undeter- 
mined^;  it  seems  certain  that  it  is  partly  an  extra'Ut€rin©  occurrencei  although 
there  can  be  little  doubt  that  some  congenital  abnormahty  underlies  it.  Some 
would  regard  the  excess  of  muscle  tiasue  as  a  developmental  Brror^  a  eongenital 
malformation ;  others  consider  that  this  ercess  is  simplj  the  manifestatiun  of  in- 
eredsed  function  from  some  cause^  either  extraor  intra-uterine,  Perhaps  the  most 
probable  theor"y  ia  that  put  forward  by  Dr*  JohnThomson^  who  suggests  that  some 
runctional  disturbance  of  the  nervous  mechanism  of  the  stomach  occura  m  ut^ro^ 
cauaing  autagoniatic  actioa  of  the  muscles  of  the  stomach  with  spasmodic  contrac- 
tion,  and  ao  nypertrophy  of  the  pylorus.  As  a  res  alt  of  the  oDstruction  at  the 
pylorus  the  muscular  wall  of  the  stomach,  and  sometimes  also  of  the  cesophagus. 
shows  considerable  hypertrophy,>nd  sometimes  there  is  oonsiderable  dilatation  ut 
the  stomach. 

Diagnosis, — A  historj  of  persistent  vomiting  asBOciated  with  con- 
stipation  in  an  infaut  under  six  months  of  age  ehould  alway8  arouse  a 
BUBpicion  that  there  may  be  congenital  hj^ertrophj  of  the  pyloni8,  and 
wh6re  the  vomiting  resists  ali  treatmeot,  and  is  aseociated  with  visiblo 
peristalsis  of  the  stomach,  and  a  palpable  tumour  in  the  poeition  of  the 
pjlonis,  the  diagnosis  is  certain.  Beforo  these  Bigns  have  become  evident 
the  conditioE  may  be  mistaken  for  simple  gaatric  catarrh ;  this,  hovvever,  is 
more  often  assooiated  with  diarrhoea,  and  the  vomiting  can  U8ually  be 
referred  to  some  obvious  fault  in  diet,  and  is  more  influenced  by  treatment 
It  must  be  remembered  that  regurgitation  of  food  is  quite  conmion  and 
phyHiologicaI  in  healthy  infants  during  the  first  few  week8  of  life,  any  over- 
distension  of  the  stomach  being  thus  provided  against 

From  congenital  stenosis  of  the  pylorus  without  bypertrophy,  diagnosis 
is  imposaible  unless  a  palpable  enlargement  of  the  pyloruB  is  detected. 
Stenosis  of  the  upper  part  of  the  duodenum  may  also  clo8ely  simulate  this 
condition. 

PrognoBis.  —  There  is  increasing  evidence  to  Bhow  that  congenital 
hypertrophy  of  the  pyloru8  is  not  alway8  fatal,  and  in  one  čase  which 
recovered  and  died  nearly  a  y€ar  later  of  broncho-pneumonia,  the  h}T>er- 
trophy  of  the  pylorus  could  stili  be  denionstrafced  (F.  E.  Batten).  In  most 
cases,  however,  it  proves  fatal  In  nineteen  cases  in  which  the  age  at 
death  was  recorded,  tbe  average  age  wa8  9|  week8  at  death,  the  earliest 
wafl  twenty*one  day8,  the  latest  nearly  five  montha  The  interval  between 
tbe  onset  of  8ymptoms  and  the  fatal  ending  varies  from  eightcen  day8  up  to 
twelv6  weeks. 

Treatment — The  most  valuable  mcthod  of  treatment  is  feeding  by 
stomach-tube  through  tbe  noše  or  mouLh,  In  scveral  caaes  this  bas  pro- 
di|oed  considerable  teniporary  improvement,  and  in  one  čase  a  spontaneous 
recovcry  seemed  to  foEow  the  improvement  started  by  oasa!  feeding.  Drugs 
are  of  some  valuo  when  gastric  catarrh  is  present  as  a  complication  ;  in  such 
caaes  sodium  bicarbonate,  with  a  minute  dose  of  aqua  laurocerasi,  may  be 
useful,  or  the  stomach  may  be  wa8hed  out  with  a  weak  alkaline  solution. 
Where  dilatation  ia  oonsiderable  and  the  food  coUects  in  the  stomach,  this 
ahould  be  waahed  out  daily.  Careful  dieting  must  not  be  neglected,  for  the 
vomitiDg  is  oertainly  influenced  to  some  extent  by  the  food ;  it  is  important^ 
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therefore,  to  select  Buch  food  as  is  likelj  to  prove  least  initatiog  to  the 
stomach ;  for  thia  purpose  it  may  be  wise  to  peptonise  the  milk,  or  to  use 
whey  with  or  without  cream  (vide  "  Infant  FeediDg*'). 

The  question  of  surgical  treatmeot  naturallj  arises,  hut  at  preaent  there 
is  not  sufficient  experience  to  show  how  far  it  may  be  of  value.  It  haa  been 
tried  at  least  three  tlmes— twice  with  rapidlj  fatal  result,  ooce  with  a 
favourable  result  at  the  age  of  eight  weekB  (Abel).  It  is  obvious  that  euch 
a  severe  operation  as  gastroeoterostomj,  or  any  of  the  procedures  which 
would  be  necessary  to  relieve  the  obstructioa,  cannot  be  otherwise  thaii 
extremely  risky  at  so  tender  an  age  and  in  so  feeble  a  state.  For  the 
diagnoaie  can  hardly  be  made  with  certainty  until  some  weeks  have 
elapsed  since  the  onset  of  vomiting,  and  by  that  time  the  infant  is  in 
poor  condition  for  Buch  an  operation.  Moreover,  as  it  seema  iiow  qiiite 
oertain  that  cases  have  recovered  without  operation,  it  may  be  said  without 
hesitation  that  the  riak  of  surgical  interference  shoiild  never  be  undertaken 
until  a  fair  trial  has  been  given  to  medical  treatment,  eBpeciaIly  to  the 
method  of  feeding  by  stomach- tube. 

Gasiritis. — ^Gastritia  ia  an  oocaaional  result  of  acute  dy8pepsia  in 
infancy.    Aa  the  result  of  irritant  poiaona  it  may,  of  course,  occur  at  any 

MemhraTious  gasiritis  is  found  occaBionally  in  children,  uaually  with 
diphtheria.  The  membrane  is  situated  near  the  cardiac  orifice,  and  is 
associated  aoraetimes  with  membrane  in  the  lower  part  of  the  oesophaguB, 
and  almoet  alwaya  with  severe  pharyBgeal  diphtheria,  The  writer  haa  aiso 
found  membranoua  gastritis  associated  with  membranous  colitia  in  an 
infant  with  severe  broncho-pneumonia  where  there  wa8  no  evidence  of 
diphtheria.     It  haa  also  been  eeen  in  tuberculosia, 

The  condition  cannot  be  recognised  during  life,  but  haa  been  associated 
usually  wit;h  aevere  vomiting. 

Gasiric  ulcer  is  very  rare  in  childhood.  It  occurs  moat  often  in  new-boni 
infants  prohably  aa  a  reault  of  congeation  owing  to  the  circuktory  changes 
at  birth.  It  ia  then  eometimes  8olitary,  but  perhaps  more  often  cccurs 
as  multiple  eroaionB.  Such  ulceration  either  in  the  stomach  or  in  the 
duodenum  may  give  rise  to  fatal  h^ematemesis  and  melicna ;  these  sjTnptoms 
occur  ahnoat  alwaya  before  the  tenth  day,  usually  vvithin  the  firat  forty- 
eight  hours  of  life  (vide  "  Diseases  of  the  New-born  "). 

Follicular  erosiona  have  been  found  in  severe  cases  of  gastric  catarrh  in 
infancy,  sometimea  alao  in  association  with  specific  fevera,  and  aometimes 
with  severe  burna  (S.  Fenwick).  Tbey  very  rarely  give  rise  to  any  apecial 
Bymptom8 ;  severe  baemorrhage  has,  however,  occurred.  Perforatiog  gaatric 
ulcer,  exactly  similar  to  thafc  found  in  adults,  has  occa8ionally  been  found 
in  children ;  the  earliest  cane  was  at  2^  year9. 

Toberculous  ulceration  of  the  atomach  is  leas  rare  in  infancy  and  early 
childhood  than  at  any  other  period.  The  writer  met  with  it  six  times  in 
270  autopsies  on  tuberculous  children ;  in  three  of  these  the  tuberculouB 
character  wa8  verified  by  microscopic  examination.  In  aH  the  recorded 
cases  there  haa  been  extensive  tuberculosia  in  other  parts  of  the  body,  often 
in  the  inteatine  and  peritoneura.  Special  ajmptomB  are  ii8aaUy  lacking, 
but  fatal  haematemeaia  haa  been  recorded  (Bignon),  and  also  perforation 
witb  acute  peritonitis  (Cazin). 

Hctmattmisis  is  very  rare  in  infancy.  Apart  from  its  association  with 
melona  neonatorum  and  the  other  cauaea  already  mentioned,  it  is  aeen 
occasionaIly  in  breast-fed  infants  in  perfect  health.  On  examination  it  ia 
found  that  the  mother'8  nipplea  are  cracked  and  bleeding,  and  it  ia  evident 
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Ihat  the  infant  bas  Bucked  tbe  blood  from  the  nipple,  and  hence  this 

Bpurioafi  h^matemesia. 

Malignant  Orowth, — Oiily  a  few  casea  in  infancj  and  in  early  childhood 
have  been  recorded.  Cjlindrical-celled  epithelioma  at  the  pjloric  end  of 
the  Btomach  wa8  found  in  an  infant  aged  fifteen  week8  (CuUingworth). 
Sarcoma  of  the  stomaeh  at  the  age  of  3  J  years  has  been  recorded  (FmlajBOD) ; 
the  writer  found  secondarj  sarcoma  of  tbe  stomacb  in  an  infant  aged  six 
months.  Ljmpbadenomatoua  growth  in  the  stomach  haa  been  seen  at  the 
age  of  eighteen  months  (Rolleston  and  Latham). 

Softening  of  the  stoinach  (gastro-malacia),  like  the  similar  but  less 
oominon  coudition  in  the  oeaophaguSj  waa  at  one  tirne  tbought  to  be  an 
ante-mortem  pbenomenon,  it  ie  now  ahnost  certain  that  it  lb  entirelj  tbe 
reault  of  post-mortem  digestion.  It  appeara  to  be  commoner  in  chUdren 
than  in  adults.  The  softening  is  generali/  at  the  cardiac  end  of  the 
stomach,  which  is  mucb  tbinned,  and  has  a  greenish  brown  colour,  while  on 
the  inner  snrface  tbe  black  arborescent  veBsels  of  the  mucosa  are  seen; 
oocasionallj  a  ragged  perforation  with  thinned,  almoat  diffluent  edgea 
occurs,  and  partiallj  digested  food  is  found  in  the  peritoneal  cavitj. 
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DiSORDERS  OF  DiGESTION 

The  disorders  of  digestion  may  perhaps  be  considered  most  uBefuUy 
under  the  headings  of  their  prominent  symptoma.  Such  a  method  may 
seem  less  Bcientific  tban  tbe  use  of  a  patbological  classification,  but  for  the 
cUnician,  at  least,  it  bais  the  advantage  of  corresponding  witb  what  is  certain 
ratber  tban  witb  wbat  is  often  quite  a  matter  of  speculation.  In  a  very 
large  number  of  the  cases  of  gastro-intestinal  diflorder  in  infancy  it  is 
impoBsible  to  determine  wbether  the  diaturbance  is  functional,  catarrhal, 
or  even  associated  with  sucb  gross  lesiona  as  ulceration  or  membranous 
infiammation.  Wliile,  therefore,  it  must  be  recognised  that  tbere  are  such 
patbological  diflerences,  and  that  in  some  cases  they  are  recognisable 
cbnieally,  the  subject  will  be  considered  bere  mainly  from  a  elinical  stand- 
point 

Flatulence  akd  Colic. — These  two  conditions  are  clo&ely  asfiociated 
and  are  extremely  common  in  infancy.  Tbe  accumulation  of  flatuB  in  the 
stomach  or  in  the  intestine  is  abnost  always  the  reault  of  tmproper  feeding ; 
it  may  be  that  one  or  other  constituent — casein,  starcb,  or  sugar — is  in 
exceaa,  or  the  food  may  be  given  in  too  large  quantitiea  or  at  too  ahort 
inten^als,  Flatulence  may  be  due  to  air  drawn  into  the  stomach  by  sueking 
at  an  empty  bottle,  or  at  a  perforated  teat  used  as  a  ''coiulbrter.*'  Bufc 
Bometimes  no  cauBe  whateyer  can  be  found ;  a  cbild  fed  at  tbe  breaat 
with  the  utmost  čare  may  surter  from  flatulence  and  colic,  and  that  too 
wben  the  breaat  milk  appeara  to  be  good.  In  such  cases  one  can  only 
Buspect  that  the  milk  may  not  be  bo  good  as  it  looks ;  it  may  contain  too 
much  fat,  or  ils  composition  may  be  atlected  by  some  diaturbance  of  the 
motber'8  health  ;  Bometimes  it  is  evidently  tbin  and  watery. 

Colic  BometimeB  ocsonrs  where  tbere  is  no  tlatuleoca  Coldness  of  tbe 
extremities  and  insuffioient  covering  for  the  abdomen  seem  responsible  for 
it  in  some  cases ;  the  prcsence  of  undigested  foodj  and  especiaily  of  masseB 
of  constipated  f^eces  in  tbe  intestine,  causea  it  in  otbers.  OccaBionaUy  it 
may  be  due  to  the  passage  along  the  ureter  of  small  uric  acid  concretionB, 
suob  as  are  found  not  very  rareiy  in  the  pelvis  of  tbe  kidney  in  infanta, 

Symptoms. — Colic  in  an  infant  is  6asily  recognised  The  child  screams 
during  the  attack  and  drawg  up  its  legs,  the  musclea  of  the  abdominal  wall 
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being  hard  and  controcted  at  the  tirne.  This  may  occur  at  intervala  for  an 
hour  or  more,  and  then  perhaps  affcer  the  passage  of  flatus  from  the  mouth 
or  bowel  the  child  hecomeB  eaaier ;  or  the  screaming  maj  continue  until 
from  sheer  8xhaiistioii  the  child  becemeB  qtiiet  and  fiills  aBleep.  Such 
attacks  are  verj  apt  to  occnr  in  the  eveniog,  and  the  child  may  be  qmte 
free  tram  them  durieg  the  daj,  When  the  colic  is  severe,  other  sjmptoma 
are  often  noticed ;  the  inlant  becomes  pale  or  li\dd  graj  abont  the  lipB,  and 
there  is  often  alight  twitching  of  the  hps,  or  the  ejes  are  rolled  upwarda,  or 
the  limbs  become  rigid  and  the  liata  clenched.  This  con\^ilsive  tendencj 
may  go  further,  and  general  convulsions  occur.  A  vveaklj  infant  after 
an  attack  of  colic  sometimes  becomes  quite  pale  and  alarmingl j  collapsed, 

Diugnosis^-^lt  m  not  always  eaBj  to  determine  the  cause  of  colic  in  infants. 
In  a  krge  numher  of  the  cases  some  indication  of  the  cause  is  foujid  in 
asaociated  sjmptoms  of  chronic  dyBpepBia  or  gastro-intestinal  catarrh,  such 
as  chronic  vomiting  or  diarrhoea  and  marasmus ;  sometimes  the  sour  smeU 
of  the  eructations  pointB  to  fermeutation  in  the  stomach  ;  often  the  relation 
to  meals  is  obvioue,  each  attack  occurring  soon  after  the  infant  has  been 
fed.  It  is  alwaj8  wi8e  to  examine  the  abdomen  in  these  caaes ;  the  flatnlent 
distension  of  t!ie  stomach  or  the  bowBl  may  be  diatinctly  seen  and  felt,  or 
scybak  maj  he  detected  in  the  intestine.  The  posaihihtj  of  intussuaception 
muat  also  he  rememhered. 

TreatmenL — In  a  breast-fed  infant  the  frequency  and  qnantity  of  the 
feeds  must  be  regulated,  and  anj  defect  in  the  mother'8  health  must  he 
treated.  It  ie  hardly  ever  necessarj  to  wean  altogether,  but  if  the  milk 
seem  to  he  poor  it  may  be  advisable  to  substitute  hand-feeding  two  or  three 
timea  a  daj,  continiiing  suckhng  at  other  timea.  In  hand-fed  infants  the 
diet  must  be  carefullj  revised  (aee  ''  Infant  Feeding  ").  Uanallj  the  casein 
mnst  be  diininished  or  the  curd  made  more  digeatible  hy  dilution  with 
lime  water,  oatmeal  water,  or  barley  water.  Some  of  theae  infants  are 
Buflering  from  the  reanlts  of  a  diet  which  contains  mnch  starch,  eBpeciaUy 
some  of  the  patent  *'  Fooda  " ;  starch,  in  general,  is  to  be  avoided,  Wher0 
there  ia  evidence  of  fermentation  in  the  stomach,  stomach-washing  maj  be 
nscful ;  and  if  the  stools  are  oftensive,  gray  powder  with  soda  is  likelj  to  be 
alfectual.  The  presence  of  scjbala  require.s  the  use  of  an  aperient  enema 
and  8ub&equent  laxative  treatment.  A  teaapoonful  of  dill  water  given  just 
before  a  feed  or  mixed  with  it,  or  some  carminative  mixture,  auch  as  Tr. 
card,  co.  or  Spir.  ammon.  aromat.,  with  bicarbonate  of  soda  and  some 
aromatic  vvater,  sometimes  prevent«  the  attacks.  When  the  llatulence 
appears  to  be  cMellj  intestinal,  creasote  (ni^i-J)  or  resorcin  (gr,  ij.-iv.)  maj 
h^  given  three  or  four  timea  a  day.  In  aH  cases  it  ie  important  that 
the  abdomen  and  thighs  should  be  warmlj  covered. 

During  the  attack  hot  flannels  ahould  be  appUed  to  the  abdomen,  the 
feet  ahould  be  \varmed  by  putting  them  in  hot  water  if  necessarji  and  the 
child's  position  should  be  shifted  trequently  to  encourage  the  passage  of 
flatus.  TMa  maj  be  assiated  by  friction  or  preaaure  over  the  abdomen,  and 
the  rehef  afforfed  in  manj  c^sea  by  the  prone  position  as  the  child  Ues  over 
the  nurse'8  knee  or  ahoulder,  in  no  doubt  due  partij  to  the  preasure  thus  ' 
applied.  A  teaspoonful  of  hot  water  \vifch  a  few  drops  of  brandj  or  a  Hfctle 
aqua  chloroformi  maj  give  relief,  and  sometimes  a  small  teaspoonful  of 
Balad  oil  will  stop  the  pain,  An  enema  of  soap  and  water  should  be  given 
at  once  if  scybala  are  present,  and  in  anj  caae  an  enema  of  plain  warm 
water  maj  do  good.  If  necessarj  a  tlrop  or  two  of  laudanum  maj  be  added 
to  the  enema,  but  the  nse  of  opiates,  particularlj  in  the  form  of  patent 
"  Boothing  powder8  "  or  "  ajrups/'  is,  as  a  nde,  BtroDgly  to  be  diacouraged. 
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although  under  medical  supervision  minute  doses  of  Pulv,  ipecac.  co. 
(gr.  i*  J  for  an  infant  of  ibur  to  nine  montlis)  are  sometimes  advisable  for  a 
few  days,  especiallj  wheit!  the  attacks  are  followed  by  much  proBtration. 

HlCCOUCH  m  lrequeDtly  troublesome  m  iatants,  especiaUj  duriiig  the 
first  few  moDtha  of  life.  It  is  associated  iisimllj  with  some  digeative  dis- 
turbance,  particularly  with  the  conditioii  of  llatulence  deacribed  above. 
OfteOj  however,  oo  such  cause  can  be  found,  and  there  is  nothing  to  accoiint 
for  the  onset  of  tliis  spasModic  actioB  of  the  diaphragm. 

The  attacks  of  hiccough  in  some  cases  occur  ahiiost  dailj,  and  although 
not  aerious,  are  suMcientlj  distressing  both  to  the  infant  and  to  its  parenta  to 
require  treatment  When  the  attack  is  lirolonged  a  weid£ly  infant  is  some- 
times quite  exhau8ted  by  it,  and  even  in  milder  degrees  the  dificomfort  it 
cauaes  to  the  child  is  often  Bhown  by  a  fretful  cry  as  each  spasm  occurs. 

Trmiment, — When  the  attacks  are  freqnent  the  diet  ahould  be  carefuDy 
conaidered ;  it  may  be  that  some  alight  alteration,  sne  h  as  hag  been  recom- 
mended  in  the  casea  of  liatulence,  may  prevent  the  hiccough.  The  attack 
may  be  shortened  sometimes  by  very  simple  methods,  such  as  changing  the 
baby'8  position  at  short  intervala,  gentle  patting  on  the  back,  or  frietion 
over  the  upper  part  of  the  abdomen.  In  other  cases  a  teaspoonful  of  hot 
water,  either  alone  or  vvith  one  or  two  dropa  of  sal  volatile,  or  five  or  ten 
drops  of  brandy,  may  be  succeasfuL  The  administration  of  a  weak  aeid, 
Budi  as  lemon  juice,  or  one  or  two  drops  of  dilute  aulphiu:ic  acid  in  a 
teaspoonful  of  cold  water,  is  sometimes  very  effectnal 

Vo MITING. — ^Under  this  head  must  be  mentioned  firat  the  regurgitation 
of  foodi  which  ia  so  common  during  tlie  first  two  or  three  nionths  of  infancy 
as  to  be  almost  phyBiological ;  it  might  perhaps  be  diatinguished  as  repletion' 
vomiting,  This  is  seen  in  infants  who  take  their  food  greedily  wliether  at 
the  breast  or  from  the  bottle.  A  few  minutes  after,  sometimes  eveo  before 
the  meal  is  tinished,  they  regurgitate  without  effort  and  without  discomfort 
a  smaU  part  of  the  con  ten  ts  of  the  stomach.  This  vomiting  seems  to  be  really 
a  protective  arrangement  to  prevent  over-distension  of  the  fimaU  infantile 
stomach.  As  a  niJe  it  has  no  ill  eflect,  and  the  child  gains  weight  8teadily 
in  spite  of  the  vomiting.  Nevertheless  it  is  wi8e  to  check  this  regurgitation 
by  reducing  the  qnantity  of  each  meal,  for  the  continual  over*feeding  is  apt 
to  lead  to  actual  gastric  catarrh,  and  sometimes  certainly,  as  Dr*  Goodhart 
BUggOBte,  it  aeenis  ae  if  a  habit  of  vomiting  were  establiahed  which  it  is 
difficult  to  break. 

Apart  from  such  repletion -vomiting,  the  commonest  cause  of  vomiting  in 
infancy  is  some  form  of  gastric  irritation.  In  many  casea  the  feeding  is  faulty, 
eitber  as  to  quantity,  quality,  or  frequency  of  food.  Sometimes  the  irrita- 
tion appeara  to  be  toxie,  as  where  vomiting  is  due  to  aour  milk  or  bad  eggs, 
and  it  is  probable  that  the  vomiting  which  occurs  in  severe  cases  of  summer 
itiarrhcea  is  sometimes,  at  leaat,  toxic  in  origin.  Vomiting  is  very 
frequently  associated  with  diarrhuea,  indeed  it  is  comparatively  eeldom  that 
aii  acute  attack  of  vomiting  occurs  in  an  infant  mthout  some  intestinal 
disturbance.  Vomiting  in  infaocy  is  rarely  obstructive;  the  posHibility 
of  Bome  congeuital  narrowiug  of  the  pyloru8  or  duo<ienum»  however, 
must  be  bome  in  mind  in  any  čase  of  persistent  vomiting  in  early  infancy 
(vide  Congenital  Hypertrophy  of  the  Pylorus);  intussnsception  also, 
strangulated  hemia,  and  the  rarer  forms  of  acute  intestinal  obstruction 
must  not  be  forgotten. 

Apart  from  disorders  of  the  gastro  •  intestinal  tract,  vomiting  is  a 
common  8ymptom  of  the  onset  of  nmny  acute  diseases  in  infancy ;  it  may 
alao  be  dua  to  some  intracranial  disease,  meningitis  or  tumour. 
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An  cu^utt  attack  of  vomiting  m  an  infant  is  perhaps  most  often  the 
reault  of  acute  djspepsia.  The  iofaot  seema  ailing ;  it  lies  qiiiet  and  pale, 
or  cries  witb  colickj  pains.  The  temperature  may  be  raised  to  101''  or  . 
102°,  Vomiting  occurs  at  short  intervals,  and  lasts  a  few  hours, 
ceaaing  when  the  stomach  ia  emptied.  There  is  usuallj  some  slight  I 
tranBitoiy  diarrhoea.  This  begins  »oon  after  the  vomiting  haa  commenced, 
and  often  lasts  a  day  or  two  after  the  vomiting  haa  ceased.  This  may 
constitute  the  vvhole  illness  in  a  mild  attack,  but  in  more  severe  casea,  or 
where  the  irritation  ia  increaaed  bj  the  continuance  of  impioper  food,  the 
vomiting  may  continue  even  after  the  food  has  been  rejected,  and  mucus, 
sometimes  bile-stained  or  even  tinged  with  blood,  may  be  vomited. 
Diarrhosa  also  in  such  cases  is  more  severe,  and  the  constitutional  disturb- 
ance  is  cooaiderable.  The  infant  quickly  becomea  hoUow-eyed  with  eunken 
fontaaellej  and  lies  apathetic  and  exhanated. 

In  these  severer  cases  there  is  probably  n8ually  some  inflammatoij  or  j 
catarrhal  chaoge  in  the  mucous  membrane  of  the  stomach,  and  the  term  ' 
dcuie  gastric  catarrh,  or  even  gastrUiSf  might  properly  be  appUed  to  them. 

Prognmis. — ^In  young  infanta  such  an  attack  is  alwayB  aerious  and  may 
end  fatally ;  but  in  most  casea,  if  the  cauae  is  removed,  the  illness  enda 
favourably*  Infants  who  have  had  such  an  attack  are  very  liable  to 
relapse  with  the  shghta^t  error  in  feeding ;  and  sometimes  recovery  is  even  I 
leas  complete.  The  vomiting  beoomes  less  frequent,  but  doea  not  disappear, 
the  attack  ceaaea  to  be  acute,  but  becomea  stili  more  troublesome  as  a 
chronic  condition. 

ChroTvic  vomiting  is  common,  especiaUy  in  hand-fed  infanta.  In  many 
caaea,  no  doubt,  it  signifies  a  chronic  gastric  calarrh,  but  in  many  more  it  is 
due  to  a  chronic  dy8pepsia,  a  fnnctional  diaturbance,  vvithout  organic  changes, 
in  the  mucoua  membrane.  Vomiting  may  persist  for  many  weeks  with  no 
evidence  whateverof  organic  lesion,  and  ali  one  can  sayis  that  there  is  undue 
irTitability  of  the  stomach.  As  mentioned  above,  it  seems  likely  that  a 
morbid  habit  may  be  eatablished  which  may  acconnt  for  the  intractability  of 
some  cases. 

To  whatever  cause  the  vomiting  be  due,  except  in  the  almost  physio* 
logical  repletion-vomiting  of  early  infancy,  tlie  cbild  soon  begins  to  lofle-i 
weight,  its  growth  is  arrested,  it  becomes  pale  and  fretfuL     The  appetite  iai 
sometimes  large,  sometimes  diminished,  and  often  there  is  pain  and  acreaming 
after  meals.     The  tongue  may  be  furred,  and  aometimea  the  breath  haa  a 
#our  odour,  and  there  are  sour-smelling  eructationa     The  bowels  are  often] 
irregular,  attacks  of  diarrho&a  alternate  with  costiveness ;   but  in   many 
casea  there  is  a  chronic  diarrhcea,  and  the  eondition  is  reaUy  a  chronic 
gastro-infcestinal  catarrh  (inde  Chronic  Diarrhcea,  p.  103).     Vomiting  may 
occar  two  or  three  timea  a  day,  or  after  almost  every  meal     Unlike  the 
repletion-vomiting  which  occurs  immediately  after,  or  even  before  the  meal 
is  hnished,  the  vomiting  of  dyspepsia  or  catarrh  nsually  followa  after  an 
interval  of  a  quarter  or  half  an  hour,  or  more.     In  the  worBt  cases  the  infante| 
gradually  becomea  weaker  and  more  eraaciated ;  the  skin  is  dry  and  hangs  in 
folda ;  thrush  appears  in  the  mouth,  and  either  from  exhaustion  or  from 
broncho-pneumonia,  or  from  some  other  complication,  the  child  die>8.     Inj 
other  cases  the  child  8lowly  recovers,  but  remains  dclicate,  and  require8  thej 
utmost  čare  in  feeding  for  many  months. 

Morbid  Anaiomy, — Asa  rule  the  stomach  shows  nothing  abnormal  to  the  naked 
eye.     It  may  be  in  a  state  of  dilatation  or  contractioti.    In  the  worst  cases^  those  of , 
ftcute  gaatritis^  the  mucous  membrane  sometimes  shows  intense  purphsh  congestioi] 
usually  over  a  limitedarea)  Bometimesalsosmall  hiemorrhagesareseen  in  itssu&tanc 
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and  veryrarelysmallfollicularerosions,  while"shi-eddy  brownish  inatenal^  probaljly 
ttltered  blood  or  blood-st^^ined  mucus^  is  found  adberiog  to  it,  The  imcroscope 
Bhows  shedding  of  superficial  epithelium,  simallcell  iniil  trati  on  both  of  tho  super- 
ticial  and  of  the  deeper  parts,  and  considerable  diJatation  of  vessek.  In  the  more 
chronic  cases,  where  no  chaoge  whatever  is  detected  by  the  naked  eye,  microscopic 
exaiiiination  often  reveals  detinite  changes  in  the  mueous  merabrane,  especially 
when  the  viHcid,  niucus-like  ciiaracter  oi  the  voinit  during  bfe  has  suggested  some 
gastric  cat-arrh,  The  cbanges  ai-e  similar  to  those  found  in  the  acute  c/vnea,  except 
that  they  are  leas  in  degree,  and  the  inflanimat-or-v  intiltration  shows  more  or  less 
advanced  orgamsation  vvitb  the  development  of  tibrous  tissue  which  has  partiany 
replaced  the  glands  of  the  iimcosa.  They  are,  in  fact,  exactly  similar  to  tho&e 
found  in  the  intestine  in  some  cases  of  diarrlia^a  {vide  p.  107).  The  im|xirt4ince  of 
the^ie  changes  is  in  the  liclit  they  tIirow  on  the  intractable  wasting  which  too 
often  foIlows  chronic  \^omiting  in  an  infant. 

D'Uaiation  of  ike  Sloifiaeh  is  presen  t  iii  some  of  theae  cases;  perhaps 
especiallj  where  a  cliroaic  gastric  catarrh  ia  associated  witli  rlcketd;  the 
writer  has  found  considerable  dilatation  in  such  cases.  It  haa  been  8hown 
that  io  th€^  chronic  dyspepsia  of  infauts  the  food  remains  in  the  stoniach 
longer  than  nonnal,  and  sometimes  even  clinicallj  eniargement  of  the 
atomajch  can  be  detectod,  but  anything  like  a  chronic  dilatation  of  the 
stomach,  such  as  would  give  rise  to  the  chamcteristic  sjmptoms  associated 
with  such  a  condition  in  adults,  is  x>racticAlly  imknown  in  infancy,  exc^pt 
in  Buch  obetructive  conditions  as  coogenital  byp€rtropby  of  the  pyloru8. 

Treatment — Vomiting,  gastric  in  origin,  is  nearly  always  due  to  some 
fault  in  feeding»  and  sometimes  ali  that  is  needed  is  a  careful  revision  of 
diet.  Where  it  is  a  sjmptom  of  diseasea  other  than  those  of  the  gastro- 
intestinal  tract,  u8uaUy  no  special  treatment  is  required.  In  an  acute 
attack  of  voniiting  due  to  faulty  feeding,  the  evacuation  of  the  irritant  is 
UBually  sufficientlj  accomplished  by  the  vomiting,  but  in  some  cases  recoverj 
may  be  hastened  by  making  the  evacuation  more  thorough,  either  by 
wa8hing  out  the  stomach  throiigh  a  soft  catheter  passed  through  the  noše 
or  mouth,  or,  as  recouimended  by  Dr.  Holt,  by  giving  the  infant  warm 
water  in  large  quantity  as  an  emetic.  In  severe  cases  of  vomiting  it 
10  advisable  to  stop  ali  feeding  by  the  mouth  ibr  a  few  hours,  and  then 
to  feed  only  with  very  minute  qnantities  a  t  short  intervals.  A  tea- 
spoonful  of  cold  water  with  5-10  drops  of  brandy  every  half-hour  will  be 
quite  enough  for  a  few  hours ;  sometimes  bot  vratar  seems  more  ubefuL 
Infauts  at  the  breast  must  only  be  aUowed  to  suck  for  a  very  short  tirne, 
and  in  some  cases  it  is  t»etter  to  try  albumio  water  or  whey  in  small 
quantitie8  for  some  hours  before  returning  to  the  Ijreast,  Alhumin  wat6r 
(the  white  of  one  raw  egg  cut  up  with  scissors  and  shaken  with  half  a  pint  of 
wfiter^  Btrained,  and  flavoured  with  a  smaU  quantity  of  cinnamon  water  or 
diU  water)  ia  often  useful  for  a  short  tirne  in  any  čase  of  acute  vomiting. 
Few  foodfl  are  more  valuable  either  in  acute  or  chronic  vomiting  than  vvhey, 
e3pecially  8hen7-whey  (made  by  heating  half  a  pint  of  milk  j  ust  to  the 
boiliog-point,  then  adding  a  good  mneglasaful  of  8herry,  heating  to  boiling- 
point  again,  and  when  the  curd  has  settled  straining  through  maslin).  A 
teaspoonful,  gradually  tDcreased  to  a  tablespoonful,  of  whey  may  be  given 
frequently,  and  sometimes  the  addition  of  one  or  two  drops  of  sal  volatile  to 
the  pl&in  whey  checks  the  vomiting,  When  the  attack  bas  poaaed  ofl*  the 
digastion  ia  often  niuch  impiired,  casein  particularly  aeems  to  be  digested 
with  difficulty,  and  it  may  be  neoessozj  to  peptonise  the  milk,  or  to  use  a 
humunis(?d  milk  for  a  tirne. 

In  chronic  vomiting  the  feeding  is  generaUy  the  most  important  con- 
silkEEtiaa.  Sametimes  one  food,  sometimes  another  is  succeaaful,  and  it  is 
oftea  neoenaij  to  trj  aeveral  before  a  sui table  one  can  be  found  Whey. 
vou  IV  7 
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peptonised  mUk,  humanised  luilk,  prepared  foods,  especiallj  the  malted  foods, 
are  aH  useful  at  times.  Whatever  food  is  given,  it  muat  be  given  in  small 
guantities,  at  short  interA^als,  accordiog  to  the  age. 

In  any  caae  of  voiniting  in  which  ali  food  is  persistentlj  rejected,  f eeding 
through  a  tube  pasaed  down  the  cesophagus,  either  from  the  noše  or  mouth, 
Ib  ivorthj  of  triaL 

Sedative  dmge  are  often  of  value,  especiallj  in  acute  cases  after  the 
etomach  has  been  emptied,  A  mixt.ure  of  bismuth  and  soda  is  generallj 
tiselul,  and  a  small  dose  of  tinct.  opii  (lTl^i-|  three  timea  a  day  for  an  infant 
Bix  months  old)  majbe  added  to  this,  or  hydro€yaDic  acid  (11\^|  for  an  infant 
four  months  old)  with  sod.  bicarb.  and  some  aromatic  maj  be  given. 

lo  the  chronic  cases  these  drogs  are  of  less  value ;  and  small  doses  of 
gray  powder  given  two  or  three  times  a  day,  alone  or  with  soda,  are  more 
likelj  to  be  uaefiil ;  soinetimes  papain  (gr.  j,-ij.)  or  pepsin  (gr.  j.  with  three 
or  four  meals  a  daj)  will  do  good  bj  assisting  digestion.  Where  the  vomit 
is  particularl J  sour  or  froth j,  creasote  is  sometimea  verj  effectuaL  Verj  severe 
and  persistent  vomiting,  eapec^iallj  in  acnte  caaes,  maj  some  times  be  checked 
by  counter-irritation  in  the  shape  of  a  mustard  plaster  to  the  epigastrinm. 

The  value  of  8tomach-washing  is  perhaps  hardlj  aufticientlj  appreciated. 
Vomiting  niaj  be  checked  by  ODly  one  or  two  wa8liings  with  plain  hot 
water  or  with  a  weak  solution  of  sod.  bicarb.  (gr.  ij.  to  5J.).  This  is  speciall  j 
useful  where  the  presence  of  mucua  in  the  vomit  shovps  that  there  is  some 
gastric  catarrh  ;  where  there  is  evidence  of  fermentation,  resorcin  (1  in 
1000)  may  be  used  for  the  wa8hing. 

Kec  UR  RENT  Vomiting  (Pmorfic  or  Cydic  Fomi^tn^).— It  isconvenientto 
mention  this  rare  disorder  here,  although  it  ia  probablj  rather  a  nervoua 
than  a  digestive  disorder.  It  begins  sometimea  in  infancj  (in  one  čase 
under  the  writer's  notice  it  began  at  the  age  of  8ix  months),  but  more  often 
after  the  firat  dentition.  It  ia  most  common  in  children  of  nervous,  excit- 
able  temperament. 

Si/7nptoms.-—^At  intervals  of  a  few  montha  attacka  of  vomiting  occur 
mthout  apparent  cause.  The  child  is  languid  and  depressed.  Its  tace  is 
eallow,  the  bowels  are  costive,  aod  in  some  casea  the  motions  are  pale  as  if 
there  were  some  deficiencj  of  bile.  Everj  attempt  to  take  food  ia  followed 
almost  immediately  bj  vomiting;  retching  is  sometimea  violent.  The 
temperature  may  be  normal  throughout  or  somewhat  raiaed,  especiallj  at  the 
ODSet.  After  two  or  three  dajs  the  vomiting  nsuallj  ceases,  and  the  child 
rapidlj  recovera,  but  aometimes  the  attacka  last  ten  days  or  longer,  and 
exhauation  may  be  so  great  as  to  threaten  life.  Such  attacka  may  recur  for 
severa!  jears ;  in  the  čase  mentioned  ahove  the  attacks  had  recurred  three 
or  four  times  a  jear  for  five  jears. 

It  aeems  probable  that  these  attacka  are  nervous  in  origin;  certainlj 
thej  seem  to  be  little  if  at  ali  influenced  by  such  treatment  as  is  useful  in 
the  vomitiog  of  gastric  catarrh.  It  has  been  suggested  that  thej  resemble 
migraine  in  their  pathologj,  and  Dr.  Gree  records  a  čase  in  which  the  mother 
auffered  from  tjpical  migraine. 

Diagnoms. — The  nature  of  a  first  attack  can  scarcely  be  recognised ;  the 
abaence  of  anj  apparent  cause  and  the  intractablUtj  of  the  vomiting  might 
BUggest  that  it  wa8  of  thia  character.  A  diagnosis  can  only  be  made  v^ith 
certainty  after  repeated  attacks  have  8hown  the  teudency  to  recurrence. 
To  distinguish  it  from  earlj  meningitis  maj  be  extremely  difficult,  but 
headache  ia  usually  abseot  in  recurrent  vomiting,  and  ia  never  likely  to  be 
so  aevere  as  in  meningitis ;  later  the  absence  of  paralytic  ajmptoma  and  of 
ophthakuoscopic  cbanges  will  aaaist  the  diagnosia 
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Treaiment. — ^In  the  intervala  ali  ercitement  and  over-exertioii,  bodilj 
and  mental,  especiallv  school  pressuie,  must  be  avoided.  He^ilthj  outdoor 
ezerciBe  sbort  of  fatigue  should  be  encouraged  Diet  sbould  be  simple. 
Intennittent  courses  of  araenic  and  bromides  should  be  given. 

During  an  attack  the  etrengtb  must  be  supported  by  careful  feeding 
and  stimulants  if  necessair.  Fluids  in  verj  small  quantitie3,  iced  or 
peptonised,  may  be  tried,  but  in  severe  cases  rectal  feeding  is  neceasaij« 
The  bowels  should  be  opened  freelj  by  repeated  small  doses  of  calomeL 
Sedatives  such  as  bromides,  belladonna,  or  hjdrocjanic  acid,  or  counter- 
irritation  to  the  epigastrium,  may  be  tried,  but  usuall/  the  vonaiting  runs  its 
course  uninfluenced  bj  druga 


DZAERHCSA 


{Gadro-initMnal  catarrh  ;  Gastroenttritis) 

Under  this  head  will  be  described  thoae  disordera  of  the  gastro-inteatinal 
tract  in  infancy  in  which  diarrhcea  is  the  prominent  symptom.  In  a  large 
proportion  of  cases,  however,  the  stomach  is  atlected  with  the  intestine,  and 
vomiting  may  be  quite  as  prominent  a  8ymptom  as  the  diarrhoea.  Various 
daasifioitions  of  these  disordera  have  been  attempted,  some  based  on  clinical, 
some  on  pathological  grounds,  but  the  subject  is  one  of  great  difticulty,  for 
while  it  is  evident  that  the  cases  fall  into  certain  clinical  groups,  these 
groups  are  by  no  means  well  defined,  and  pathologically  they  tend  to  run 
one  into  the  other.  Diarrhoea  may  be  acute  or  chronic.  Acute  diarrhoea 
inay  perhaps  most  usefully  be  divided  into  (1)  Simple,  (2)  Inflaminatory,  (3) 
Choleraic 

^ti€logy, — Before  deecribing  the  various  forms  of  diarrhoea  it  may  be 
well  to  8ay  something  about  their  general  8etioIogy ;  for  our  knowledge  on 
this  point  is  at  present  so  vague  that  it  would  be  useless  to  attempt  to 
associate  particular  causes  with  particular  forms  except  in  a  very  general 
way. 

There  is  no  age  at  which  diarrbcBa  is  more  prevalent  or  more  fatal  than  that 
of  infancv  ;  but  the  liability  is  niuch  greater  in  the  first  year  of  Hfe  than  in  the 
second,  the  mortiiUty  also  is  rouch  heavier  in  ihe  first  year  Statistics  taken  by 
the  writ6r  a  t  the  Hospital  for  Sick  Children  showed  that  90  per  cent  of  the  fatal 
cases  of  infanttle  dtarrhcea  were  under  twelve  months  old.  Oirls  and  boy3  are 
about  equaUy  aflected. 

The  influenoe  of  season  is  very  marked*  Scattered  cases  occur  throughout  the 
year,  but  during  the  hot  summer  months  there  is  an  enormous  iocrease,  both  in 
the  preiralence  and  in  the  mortality  of  infantile  diarrhoea.  The  actual  seasonal 
variation  in  any  particular  place  oryear  varies  with  the  meteorologiealconditions; 
in  London  the  tnaximutii  prevalence  would  aeem  to  be  usuaI1y  from  the  beginning 
of  July  to  the  middle  of  October. 

There  is  manifest ly  a  very  close  relation  between  a  high  mean  temperature  of 
the  atmosphere  and  infantile  diarrhoea,  but  what  this  relation  may  be  it  ts  diiBcult 
tO  ascertain  exactly,  Probably  the  high  atmospheric  temperature  favours  the 
ffrowth  of  certain  bacteria  which  are  capable  of  esciting  diarrhcea  ;  these  reach 
tno  intrstine  in  the  food,  particular1y  in  cow's  milk  whicn  hns  not  been  properly 
prepared.  But  what  the  source  of  these  bacteria  may  be  is  unknown  ;  it  nas  oeen 
»l|gg6Bt«d  tliat  they  are  from  the  soil,  and  it  has  been  noticed  that  the  summer 
incfette  of  diarrhceal  mortality  followa  the  curve  of  soil-temperature  M  showti 
by  the  fourfoot  earth  thermometer  (BallardK 

At  any  tirne  of  the  yearinfants  who  are  entirely  or  even  partia11y  handfed  are 
much  more  liable  to  diarrh^pa  than  those  who  are  entire]y  breast-fe<l ;  and  this 
diflTerence  is  no  doubt  due  chiefly  to  the  almoBt  complete  steri]ity  of  human  milk 
M  drawn  by  the  infant  from  the  breast,  while  fresh  cow*s  njilk  as  suppUed  com- 
inercially  almost  invariably  contains  some  bacteria. 

Butotfaer  factors  are  also  present  in  the  diarrhoBa  of  hand  fed  infants  ;  the  food 


100        GASTKO^INTESTINAL  DISOEDEES  OF  INFANCT 


18  oftee,  esi^eeiallj  araongst  the  poorer  and  more  ignorant  classe^,  of  a  most  in- 
digestiblo  kind  ;  and  in  ali  classes  it  in  apt  to  be  given  in  too  large  qnantity  imd 
at  too  short  intervals. 

The  inortality  from  infantile  diarrlirea  is  greater  in  town  than  in  country 
districta^  but  it  wouId  seem  ihat  this  difference  3oea  not  depend  entire!y  on  density 
of  population  ;  poverty  and  defective  sanitation  are  poten  t  causes. 

There  can  be  little  dotibt  that  infantile  diarrhcjea  is  sometimes  contagious: 
ca.se8  have  been  observed  where  it  has  seemed  to  spread  fi-om  infant  to  infant,  ana 
also  to  nurseSj  but  the  possibility  of  a  common  source  of  infection,  especially  in  the 
milk-supply,  must  be  carefuliy  excluded. 

Of  rt^cent  year8  attempts  bave  been  made  to  isolate  from  the  very  mimeroiis 
bacteria  which  arealwaya  present  in  the  intt^atine  a  specitie  niicro-organisTO  as  the 
cause  of  the  diarrha?a,  espetiially  the  aunimer  diarrha^a  of  infaots,  but  hitherto  the 
results  have  been  quite  ineonclusive. 

Dr.  Klein  has  rečen tly  isolated  a  micro-organisin,  the  baciUus  enteritidis 
sporogenes,  which  there  is  reason  to  beiieve  plays  an  iniportant  part  in  the 
eausation  of  sonn3  of  the  acute  cases  of  siimmer  diarrbo^a ;  but  other  miero- 
organisins  have  also  been  found  witli  more  or  less  coFistancy,  and  it  seems  probable 
that  thero  may  be  &everal  diflerent  micro-organisins  which  are  ali  equally  capable 
of  exciting  a  gastro-intestinal  catarrh. 

The  inanner  in  whieh  these  Imcteria  cause  diarrha^a  is  also  probably  not  the 
same  in  aH  cases  :  in  some  they  produce  cheniical  changes  in  the  food  either 
outside  the  body  or  in  the  intestine,  so  that  the  alt^^red  food  is  an  irritant ;  in 
otbers  they  themselvas  prt^uce  toxinj8  which  not  oiily  act  as  an  irritant  to  th© 
miicoua  membrane,  b^t  also  whon  absorbed  nmy  cause  some  of  tli  ose  profound 
disturbances,  e8pecially  of  the  nervoua  systeni,  which  are  so  marked  in  some  cases 
of  diarrhffia. 

But  while  it  is  almost  certain  that  a  very  large  proportion  of  the  cases  of 
diarrhoea  in  infancj  are  due  to  micro-organisms,  and  are  therefore  **  infective," — 
and  it  must  be  understood  that  the  mildest  sum  mer  diarrha^a  and  the  most  viru  len  t 
choleraie  diarrhcea  are  in  this  sense  cqually  **infective,"  though  probably  due  to 
difTerent  micro-organisms, — one  recognisea  clinically  many  caseji  in  which  there  is  no 
reason  to  suppose  anv  such  cause  at  work, 

lodigestible  food  in  the  inteatine  uiay  act  as  a  mecbanical  irritant.  Certain 
cheraieal  poisons  are  sometime^  the  oause  of  dmrrha^i,  andapart  from  theordinary 
aperient  medicines  some  drugs  given  medicinally  for  other  purposes,  e.g,  amnionium 
carbonate  or  arsenic,  may  act  thus. 

Most  of  the  specitic  fevers  are  occasionallv  associated  with  diarrhoea ;  thus 
whooping'Cough,  measles,  scarlet  fever,  and  dipbtheria  are  ali  sometimes  compli- 
c;it<3d  by  severe  diarrh«ea<  Typhoid  and  tuberculous  ulceration  of  the  intestine 
will  not  be  considered  here,  as  they  fall  in  to  a  somewhat  diflerent  cat^ory^  but 
in  any  given  čase  of  diarrha2a  they  mustj  of  course,  be  considered  as  possible 
causes, 

Diarrha^a  is  very  comraon  with  broncho-pneumonia  in  infancy  ;  and  it  is  often 

difheult  to  be  snre  whieh  was  the  primary  disease  •  here,  as  in  the  specitic  diseases 

^ust  mentioned^  the  diarrho?a  may  be  "mfective    in  charactert  and  i>erhaps  the 

Jiame  explanation  applies  to  the  diarrha*a  whi€h  often  compiicates  suppurative 

conditions,  such  as  pyiemia  or  empjema. 

The  part  played  by  dentition  in  the  eausation  of  diarrhcea  is  obscure,  but  it  is 
certain  that  the  eruption  of  a  fresh  tootb  is  frequently  associated  with  diarrhoea  ; 
possibly  the  nervous  disturbance  which  so  often  accompanies  dentition  niay,  like 
rrigjit  or  excitement  in  older  children,  affect  the  intestinc. 

La8tly,  the  effect  of  chill  must  be  mentioned  ;  chronic  diarrhoea  especially 
sometimes  seems  to  be  prolonged,  if  not  actually  caused,  by  exposure  to  cold,  and 
in  infaiicy  this  cause  is  too  often  present  owing  to  the  insumcient  covering  for 
arms,  legs,  and  abdomen  wbich  custoni  deraands. 

SiMPLE  Diarrhcea  {IntcMinal  Indigestion,  Gastro-intesiiTud  Caiarrh), — 
In  itB  mildest  form  dmple  diarrhcea  is  qiiit^  a  tranBient  and  slight  alTection. 
The  infant,  who  has  previoua!y  been  quite  weU,  seems  restless,  and  perhaps 
8hows  signs  of  colickj  pain,  screaining  and  drawing  up  its  legs.  The  bowels 
are  open  five  or  aix  times  in  the  day;  the  fa^ces  al  first  are  only  8ligbtly 
loo8C?r  than  normal,  and  probably  contaiii  undigeated  casein  or  other  tbod- 
Btutl",  but  soon  they  become  more  Uqiud,  and  perhaps  green  and  offensive 
with   some  mucus.      Fr€quently  some   vomiting  precedes  the  diarrhcea. 
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Bhowing  that  there  is  some  gastric  os  woll  aa  intestinal  irritatioiL  The 
temperature  maj  be  raised  to  lOD^^  or  lOl""  ab  lii-at,  but  qinckly  becomes 
normal,  and  often  is  normal  tliroughout.  Even  with  a  very  mild  attaek 
the  iiifant  qmckly  6how8  that  it  is  iU ;  it  ceases  to  be  plajful,  and  if  it  has 
alreadj  begtin  to  crawl  or  walk,  it  may  give  up  these  accomplishments 
altogether ;  as  the  mother  sajs, "  it  has  gone  off  its  legs,"  it  only  wants  to  Ue 
qiiietly  in  its  cot  or  in  its  motlier'8  arms.  At  the  same  tirne  it  is  jmle  and 
dark  under  the  ejes ;  its  tongue  is  slightlj  furred,  and  it  may  refuse  its 
riXK:l,  or  drink  greeilily  aa  it'  it  were  thirstj, 

But  the  condition  nipidly  improves ;  sometiines  after  only  a  few  hours, 
sometimes  after  two  or  three  day8,  the  stoola  hecome  less  watery,  and  gnulii- 
ally  resamo  their  normal  colour  and  coDaistency.  The  infant  remains  pale 
and  frelful  tbr  a  day  or  two  after  Uie  diarrhoea  has  ceased,  but  8peedily 
regains  its  usoal  health. 

Sueh  is  a  mild  ftttack  of  diarrhiea  in  an  intant;  and  where  the  illneoB 
Is  due,  as  commonlj  hapjjens,  to  some  irritating  food-substance  in  the  intes^ 
tine,  the  evacuation  of  the  iiTitant  usuallj  briugs  the  attaek  to  an  end, 
Too  often,  hovvever,  theae  mild  symptoms  do  not  pass  off  as  soon  as  one 
expects,  the  diarrhoea  contiruies  day  after  day,  and  vvhat  began  as  a  simple 
diarrhoea  becomea  the  more  serious  condition  whicli  is  caOed  inflammatory 
diarrhcea 

Inflammatorv  DlAERUfKA  {Febrile  Biarrhma,  Gastroenteritis,  HčocoHtu). 
— Such  a  heading  neces8arily  includes  several  conditiona  which  are  more  or 
leSB  distinct  pathologiciillj,  but  as  these  cannot  with  any  accuracy  Ij€  distin- 
gukhed  clinicallj,  it  seenis  more  usefiil  to  describe  them  together.  Many 
caPOfl  of  "  flummer  diarrhu*a  ''  are  of  this  vanety. 

Often  the  condilioo  begins  hke  a  simple  diarrhtta,  biit  instead  of  suh- 
aiding  in  a  few  dajs  the  diaiThcm  continues;  the  stools  are  Uquid,  greenish, 
or  dark  browii  and  otfensive,  and  often  8how  some  miicus  and  streaks  of 
blood.  The  bowels  are  open  many  iimea  a  dny,  and  the  buttocks  and 
perinopum  are  soon  red  and  raw  vvith  the  irritation  of  the  fseoea  It  i» 
remarkable  how  quickly  nutrition  sufiers  in  tbese  cases ;  after  even  one  day 
of  diarrliu^a,  if  it  be  at  ali  severe,  the  muscles  feel  less  firm,  and  the  face 
looks  less  fuU,  and  in  iwo  or  iliree  days  there  is  distinct  loss  of  fleeh,  the 
child  is  pale  and  holJow-eyed,  and  the  fontanelle  depressei  The  tongue  is 
often  quite  clean,  in  fact,  akuost  abnormally  clean  and  red,  or  slightly  furred 
with  very  red  papilln?  projecting  through  the  white  fnr. 

The  temperature  may  be  raised  at  the  heginniog  of  the  illne^ss,  bnt 
afterwards  in  the  less  severe  ctises  it  is  normal ;  if  the  diarrhcea  be  prolonged, 
and  e8pecially  if  there  be  rauch  vomiting,  it  may  be  subnorraal 

After  two  or  three  vveeks  of  such  sjmptoms  the  diarrhoea  niay  gradually 
^cease,  and  the  child  Blowly  mend ;  but  at  any  time  in  such  an  attaek,  and 
[>meti!nes,  indeed,  from  the  beginning,  more  severe  8ymptom8  may  occur. 
^The  temperature  riaeo  snd  there  is  irregukr  pyTexia;  the  in  fant  looks 
aeutely  ill,  it  is  drow8y  and  apathetic,  the  cheeks  are  flushed,  the  tongue  is 
furred.  Tho  abdomen  ia  often  full,  and  sometimes  di8tinctly  tender  on 
p'd|)atioa,  esi:»ecially  along  the  course  of  the  colon,  The  stools  are  very 
frequent,  perhaps  ten  or  twelve  a  day,  and  mucus  stained  a  reddish  brown 
or  Btriutked  vvilb  Ijright  red  blood  is  eomniOnly  present,  pointing  to  afiection 
es[)ocjiany  of  the  colon*  Vomiting  is  frequcntly  associat^  witb  tlie  diarrhtea, 
even  where  the  lower  part  of  tho  intestine  seems  to  be  chielly  aflect^d. 

Dr.  Eufttace  Smith  attaches  considerabhs  importance  to  loss  of  elasticity 
in  the  skin  in  these  cases  as  evidence  of  deficient  renal  excretion,  nml 
undoubU5dly  the  uiino  is  diminished,  as  might  be  expected  where  food  is  so 
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rapidlj  hurried  throogh  the  intestine  and  so  little  absorption  takes  plače. 
It  18,  however,  equallj  certain  that  any  actual  nephritis  is  an  exceedingly 
rare  complication,  in  spite  of  the  fact  that  a  Boiall  amount  of  albumin  in 
the  urine  is  very  conimoo  in  aH  forms  of  diarrhcea  in  infan€y, 

(Edema  not  infrequentljr  occurs,  especiallj  in  the  extremitieB,  after  the 
diarrhoaa  has  lasted  a  week  or  more ;  this  again  must  not  be  taken  as  neces- 
aarilj  indicating  any  renal  compllcation ;  in  some  casea  where  it  is  marked 
the  urine  isperfectly  normali  and  even  if  albumin  be  present  it  is  iisualiy  verj^ 
sLight ;  it  seema  probable  that  the  cedema  is  rather  due  to  a  flagging  circu- 
lation,  combined  with  some  hydraemic  coDdition  of  the  blood,  and  pofisiblj 
with  some  degenerative  change  in  the  ves&els. 

Ev€ntually  exhaustion  becomes  ex treme ;  the  in  fant  lies  qiiite  apathetic, 
almoat  in  a  stupor,  with  sunken  eyes  and  depreased  fontanelle ;  the  ejelids 
are  only  half-closed  in  sleep,  and  a  film  of  muco-pus  coUects  on  the  cornea, 
which  may  become  dry  and  ulceruted.  The  extremitie8  are  cold,  the  pulBe 
is  feeble  and  very  rapid.  The  temperature,  aa  the  in  fant  liea  in  this  sta  te  of 
collapse,  n:iay  be  subnormal,  but  often  when  taken  in  the  rectum  it  is  found 
to  be  high ;  there  may  even  be  hyperpyrexia  in  spite  of  the  c-oMness  of 
surface.  Death  resulta  n8ually  jrom  exhau8tion,  but  in  some  cases  m 
preceded  by  convulsiona,  or  by  6ymptom8  like  those  of  meningitis. 

These  caaes,  however,  are  by  no  means  always  fatal ;  the  diarrha;a  may 
gradually  cease  and  pyrexia  disappear,  and  the  infant  niay  gradually  regain 
its  former  nutrition.  Too  often,  however,  recovery  is  less  complete ;  some- 
timea,  although  the  acute  diarrhcea  has  ceafied^  the  bowels  continne  to  be 
open  three  or  Ibur  timea  a  day,  or  are  irrejriilar,  conatipation  alternating  with 
looseneag;  the  fseces  show  undigested  curd,  and  are  perhaps  greenieh  and 
otfensive  with  some  mucns ;  the  child  gTadually  becomes  puny  and  wizen- 
faced,  and  after  week8  or  months  of  8low  emaciation  diea  of  exhaustion. 
Sometimes,  although  the  bowel8  become  regular,  the  infanfc  steadily  waatea, 
and  no  manner  of  feeding  seems  to  influence  the  wasting  which  evcntually 
proves  fataL  In  other  casea,  after  the  acute  diarrhcea  haa  been  checked,  the 
child  seems  to  have  made  a  good  recovery,  but  for  months,  and  sometimes 
even  for  year8  afterward3,  the  slightest  fault  in  diet  causes  some  diarrhcEa, 
or  the  appearance  of  mucus  in  the  stools  with  more  or  less  distnrbance  of 
general  health. 

Choleeaic  Diarrhcea  (Cholera  Infantum,  Septic  DiarrhGsa). — This  form 
of  diaiThoea  is  more  especially  limited  to  the  summer  season  than  are  the 
preceding  forms.  The  name  is  iisually  given  to  any  čase  of  summer 
diarrhcea  in  which  the  atoola  are  watery,  and  the  illness  runa  a  very  acute 
courae,  lasting  only  a  iew  dajs  or  even  a  few  hours.  It  has  been  suggested 
that  the  name  should  be  reserved  for  those  cases  in  which  the  etools  have  a 
rice-water  appearance,  but  as  this  symptom  does  not,  so  far  as  our  present 
knowledge  goea,  indicate  any  special  bacteriological  difference,  and  may  or 
may  not  be  present  in  cases  which  otherwiBe  ron  an  exactly  similar  course, 
there  seems  to  be  no  reason  for  adopting  this  limitation*  It  will,  of  coorse, 
be  underatood  that  there  is  no  conuection  between  so-called  "cholera 
infantum  *'  and  Asiatic  cholera. 

Symptoms. — These,  aa  already  mentioned,  are  characterised  by  their 
extreme  8everity  and  aciiteness.  In  the  worst  cases,  an  infaot,  often  well 
nourished  and  apparently  in  perfect  health,  is  suddenly  sei^ed  with  diarrhcea, 
The  stools,  at  first  Bemi-liquid  and  yeIlowish,  rapidly  become  thin  and 
watery,  sometimea  brownish  and  very  offensive,  usuaUy  almost  colourlesa, 
like  rice-water,  with  ¥ery  little  smelL  Vomiting  is  severe,  ali  food  is  rejected 
almost  directly  it  reaches  the  stomach.     In  a  few  hours  the  alteration  in 
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tba  Cioe  is  stiikiiig,  the  plump  pink  diadcB  havB  beoome  pde  and  flabbj, 
tha  ejm  are  de^pl^r  sunken,  and  tba  brova  often  kaiUed  as  if  with  pain. 
Tbe  fantuielle  is  deeplj  d^maedt  ibs  tongifee  is  dij  and  btowmsb  red,  and 
the  infant  is  ccmtiiiuallj  tiddi^  ita  lipa  in  its  distiessful  thirat.  The 
abdomen  is  deeplj  hoUoirod  cvat,  and  the  skin  orer  it  lies  in  loose,  wriiikled 
fclda  The  child  flings  ita  aims  lasUasslf  about,  and  roUs  its  head  from 
aide  to  aide,  or  lies  in  an  apatbetac  oonditkm,  taktng  no  notice  of  its 
smroondinjgs,  and  gmdoallj  sinkii^  into  aotual  stupar.  Bespiration  is 
nften  sighing ;  the  lemparaliiie  is  naiiaU]^  higb,  but  ma^  be  subnormaL 
The  urine  is  diminished,  and  maj  even  be  sappreased  for  manj  hours,  and 
often  sbovrs  more  or  less  albomin. 

After  rwo  or  thioe  dajs,  or,  in  tbe  trarst  eaaes,  after  0&I7  a  few  hours, 
ezbaostion  ia  extieme»  tbe  eztremities  beoome  cokl  and  blue,  the  face, 
and  especiallj  the  noše,  bas  a  pincbed  look  and  graj  oolour,  the  piilse 
beoomee  ¥erj  lapid,  180-200,  and  baielj  peicepUble  at  the  vrist,  and  the 
child  diea. 

The  oouiBe  of  the  diaease  varies  8omewhat  in  different  casea  The  onset 
maj  be  less  acute  than  tbat  described  above ;  the  infant  is  ailing  for  a  few 
dajB  witb  what  appears  to  be  a  simple  diarrhcea,  and  no  alarm  iB  felt  uBtil 
a  sndden  increase  in  Uie  severitj  of  the  diarrhcea,  with  tbe  appearance  of 
vaterj  colourless  stools  and  the  onset  of  uncontroUable  vomitiBg;6bow8  how 
serious  the  illness  is.  In  other  cases  ihe  choleraic  sjmptoms  supervene  in 
the  oourse  of  a  chronic  diarrhaea  or  intestinal  indigestion  i^hich  bas  lasted 
for  manj  week8  or  months,  the  temperature  which  bas  hitherto  been  normal 
suddenlj  rises^  diarrhcea  and  vomiting  are  profuse,  and  death  oocurs  in  a 
few  dftjs  (see  also  "  Cholera  Nostras/*  voL  ii). 

Chronic  Diarrhcea  is  in  manj  oaaes  the  8equel  of  acute  diarrhcEa,  but 
it  maj  oocur  independentlj  of  anj  acute  attack,  and  maj  be  quite  insidlous 
in  its  onset  In  tbese  insidious  cases  the  diarrhcea  is  perbaps  most  oiten 
the  result  of  faultj  feeding ;  it  is»  in  fact,  the  manifestation  of  a  chronic 
djspepaia.  In  some  tbere  is  also  some  oonstitutional  defect  presen  t,  some- 
timee  sjphilis^but  much  more  often  rickets^vbich  is  so  powerful  a  predisposing 
oause  of  catarrh  of  mucous  membranes.  Chronic  diarrhcea  is  not  uncommon 
as  a  sequela  of  whooping-GOugh  and  of  measle^  In  the  children  of  the  poor, 
ezposure  to  cold  and  generallj  faultj  hjgiene  plaj  an  important  part  in 
its  production.  Under  this  head  come  manj  of  the  cases  of  so-called 
**  consiuuptive  bowels  "  a  vague,  inaocurate  term  wbich  it  is  to  be  hoped  will 
die  out  ere  long;  verj  few  of  the  cases  to  which  it  is  applied  6how  anj 
tuberculous  leaion,  and  m&nj  of  tbose  who  use  the  term  simplj  mean  bj  it 
a  disorder  of  the  bowels  associated  with  wasting,  Clminic  diarrhoea  maj 
be  the  result  of  tuberculous  ulceration  of  the  intestine,  but  this  is  quite  the 
exoeption  in  infancj. 

^fmptoms. — Tbe  diarrhcea  maj  have  persisted  sinoe  an  aoute  attack, 
probablj  as  a  much  slighter  looeeness  of  the  bowelB»  vrbicb  are  open  four  or 
five  times  a  daj,  with  some  undigested  food  in  the  fiBoes.  But  often  no 
definite  date  ean  be  assigned  for  its  onset.  and  m  insidious  maj  it  l»e,  that 
the  mother  has  onlj  noticed  the  vasting,  the  coudition  of  the  bowel»  bas 
not  attracted  her  aitention.  On  inquirj,  it  is  found  that  the  bowel8  are 
open  too  frequentlj,  and  the  stools  are  unhealthj.  The  character  of  the 
stools  varies  considerablj.  In  some  oaaes  of  chronic  diarrlicea  the  stools  are 
semi-Iiquid,  deep  brown,  and  verj  offansive ;  in  othei-s  thej  aro  palo  yol[owish 
or  drab  coloured,  and  pultaceous ;  in  othors  again  thero  aro  small  lumps  of 
white  curd  miz^  with  verj  small  piecca  of  diirk  green  ffl»oal  materitil  verj 
like  chopped  spioacb.     The  green  colour  is  probablj  due  to  the  presenoe  of 
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biliveidin  ;  aUcaline  decomposition  m  the  intestine  changes  bilirubin  to 
biliverdin  (Pteiffer);  tbe  faatses  may  be  acid  wben  passed,  but  the  acidifcy  is 
not  sufficieot  to  cbange  tlie  colour.  The  BUggestion  that  a  specilic  micro- 
organism  causes  the  colour  (Lesage)  lacks  evidence. 

The  preaence  of  raucus,  e3pecially  if  ataiued  with  blood,  points  to  affec- 
tioa  of  the  colon,  and  if  the  blood  oe^cur  iu  bright  red  Btreaks,  it  is  probable 
that  the  lower  portion  is  speciallj  aflected.  Those  cases  in  whicb  the 
colon  is  much  involved  are  fiirther  distinguished  by  the  presence  of  tenesraus, 
sometimes  by  some  tenderness  over  the  large  intestine,  and  also  by  a 
tendency  to  prolapse  of  the  rectuni,  whieh  is,  however,  more  marked  in 
eliildreu  two  to  four  yeara  of  age  fcliau  in  actiial  infancy. 

In  ali  casea  the  general  health  sullers  con8iderably.  The  infant,  who 
was  good  -  tempered  and  playful  before,  becoines  fretfiil,  iniserable,  and 
apathetic.  If  he  be  at  the  age  of  learning  to  talk,  he  ceases  to  make 
progreas,  and  uvdj  loae  entiTely  the  few  wordH  he  bas  acquired,  and  a  child 
who  has  juat  learnt  to  walk  with  the  aid  of  a  chair  may  even  Im3  iinable  to 
Btand.  Nutrition  is  impaired  very  quickly,  The  infant  rapidly  wa8te8, 
the  skin  is  dry  and  inebisticj  and  can  he  pinched  up  in  loose  Iblds.  After 
a  few  weeks  of  chronici  diarrlioea  the  emaeiation  is  often  ex treme,  the  face 
is  ghrunken,  and  looks  aged  and  wrinkled,  there  is  a  deep  furrow  paasing 
down\vard8  from  juat  ahove  the  ala  naši  on  each  side,  and  forming  a  crescent 
round  the  angle  of  the  nioutli,  so  that  the  lips  and  month  «ecm  to  be 
prominent,  and  the  general  appearance  ia  not  unUke  that  of  a  monkey, 
The  skin,  botb  of  the  face  and  trunk,  is  sometimeB  of  a  muddy  brownish 
colour,  sometimes  very  white,  the  edges  of  the  eyehds  look  red  and  sore,  and 
there  is  frequently  some  eczema  behind  the  ears.  The  fontanelle  is  depressed, 
the  cry  is  a  feeble  whine,  the  extreniities  are  often  cold  and  blue.  The 
tongue  ia  quite  clean  in  many  cases,  but  may  be  slightly  furred*  The 
abdoraen  is  usually  retracted,  and  through  its  wa8ted  wall  the  coils  of 
intestine  can  be  seen ;  sUght  penstalsis  may  alao  be  visible.  Sometimes 
the  abdomen  ia  full  from  the  presence  of  gas  in  the  intestine,  and  at  the 
end  of  the  illness  an  acute  abdoniinal  distenaion  may  oceur  and  hasten  the 
fatal  result.  Elatulent  eructations  are  often  preaent,  and  sometimes  have 
an  extremely  disagreeable  sonr  odour.  As  in  other  forma  nf  diarrhcea, 
especially  when  there  is  any  neglect  in  changing  the  diapcrs  and  in  keeping 
the  parta  clean  and  dry,  the  buttocka  and  perineum  are  apt  to  become  red 
and  excoriated* 

In  this  condition,  perhaps,  more  commonly  than  in  acute  diarrhcea, 
cederaa  firet  of  the  extremitie8  and  then  of  the  whole  body  is  likely  to 
occur,  and  is  uaually  a  8ymptom  of  the  gravest  signiticance ;  pur|)ura  also 
in  spots  or  larger  patches  is  very  commoo  towards  tlie  end  of  the  illness, 
beginning  often  on  the  abdomen,  or  on  the  npper  part  of  the  chest  or 
neck,  After  these  8ymptom8  have  appeared  the  end  is  not  usually  long 
delayeA 

Sooner  or  later  the  diarrhcea  beeomes  more  severe,  the  bowel8  are  open 
ten  or  eleven  times  a  day,  and  the  evacuations  are  more  hquid ;  vomiting, 
which  iu  many  cases  bas  only  been  oc<;a8ional  and  slight,  or  may  have  beeu 
aljsent  throughout  the  illness,  now  becomes  frequent,  and  the  temperature 
which  bas  hitherto  been  uormal  muy  rise,  or  may  drop  to  subnormaL  In 
some  casea  there  is  irregular  pyrexia  for  aeveral  day8  before  death ;  in 
others  the  temperature  remains  noimal  until  a  few  honrs  before  the  fatal 
iBSue,  when  it  rises  to  lO?""  or  108^  With  the  onset  of  these  syniptoms  the 
child  falla  into  the  state  of  collapse,  which  has  already  been  described,  and 
death  results  as  a  rule  from  exhau6tion. 
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Bat  althoogh  chronic  diarrhcBa  in  an  infant  is  alwaTS  a  8erioas  con- 
dition,  and  always  calls  for  a  verj  guarded  prekosiš,  it  is  not  alway8 
fataL  With  carefiil  treatment  the  bowel  maj  be  coaxed  hack  to  a  healthier 
action,  and  tbe  child  s1ow1t  recover,  but  in  such  cases,  even  mon?  than  in 
tbose  whicb  lecover  &om  inflammatorj  diarrbcea,  tbe  cbild  is  likelj  to  be 
delicate  for  a  long  tirne  after  tbe  attack,  and  lelapdes  aie  esti^melj 
common. 

Complications, — In  manj  cases  of  diarrboea,  wbetber  acute  or  cbronic, 
bat  especialljT  in  tbe  more  severe  cases  of  aeate  inflammatorj  diarrbcea, 
bronobitis  and  broncbo-pneumonia  are  verj  liable  to  occar.  Tbe  assoeia- 
tion  is  alwajs  a  dangerous  one,  and  in  some  cases  tbe  fatal  result  appears 
to  be  directlj  due  to  the  broncbo-pneomonia.  In  cbronic  diarrbcea  the 
infant  is  often  so  feeble  and  tbe  broncbo-pneamonia  comes  on  so  insidiouslj, 
that  it  prodaces  but  little  alteration  in  tbe  sjmptoms,  and  may  onIy  be 
discovered  post-mortem. 

CoUapee  of  tbe  lung,  altboagb  veij  commonlj  found  after  deatb  in  fatal 
cases  of  diarrboea,  can  seldom  be  detected  clinicailj. 

Tbrusb  is  fiequently  associated  with  diarrbcea,  especiallj  in  tbe  more 
cbronic  cases;  it  is  of  less  serious  import  than  mothers  usuallj  imagine, 
but  where  the  soreness  of  the  mouth  interferes  witb  tbe  taking  of  nourisb- 
ment  it  maj  add  to  the  seriousness  of  the  condition. 

Otitis  media  is  liable  to  occur  with  diarrbcea  as  witb  anj  otber  severe 
iUness  in  cbildhood,  no  doubt  owing  to  the  prostration  fa^-ouring  the 
accumulation  of  micro-organisms  in  the  pharjnx  and  their  exten8ion  up  the 
Eustachian  tubes.  The  complication  is  worth  bearing  in  mind,  as  it  maj 
simulate  cerebral  sjmptoms  and  cause  much  distress,  whicb  is  easilj  relieved 
bj  hot  applications,  or,  if  necessarj,  bj  puncture  of  the  membrana  t jm^vani 
Nervous  complications  are  not  rare  in  severe  diarrboea.  The  commonest 
are  convulsions.  These  sometimes  occur  at  the  onset  of  the  disease,  but 
much  more  often  during  the  last  few  dajs  of  life.  In  manj  cases  the  child 
falls  into  a  sort  of  continuous  conviilsive  state,  rather  than  an  actual  con- 
vulsion ;  it  lies  apparentlj  unconscious,  with  its  ejes  turned  upvrards  or  to 
one  side,  its  hands  and  legs  twitching  slightlj,  and  an  occasional  t\vitch  of 
the  facial  muscles,  and  in  tlus  condition  it  maj  rcmain  for  some  hours 
before  deatb  occurs.  The  occurrence  of  convulsions  in  the  courso  of  a  severe 
diarrbcea  is  alwaj8  a  verj  serious  sjmptom. 

Sometimes,  both  in  severe  cases  of  inflammatorj  diarrbcea  and  in 
choleraic  diarrbcea,  where  collapse  and  exhau8tion  aro  extreme,  the  child 
falls  into  a  condition  which  resembles  in  some  respects  meningitia  It  has 
been  called  "spurious  hjdrocephalua"  The  child  beconies  almost  com- 
pletelj  unconscious,  the  head  maj  be  retracted  and  the  limbs  rigid,  tbero 
maj  be  some  strabismus,  and  even  the  suddeu  scream  of  meningitis  maj 
occur,  the  rcspiration  is  irreguhir,  the  pulse  feeble  and  mpid ;  but  \vitli  ali 
these  sjmptoms  the  fontauclle  is  depressed.  As  a  rule  such  ctises  are 
siKJcdilj  fataL  No  naked-eje  lesiou  is  found  in  tlio  brain  to  account  for 
the  sjmptoms,  which  it  seems  probable  are  due  to  some  tox«mia  from  tbe 
intestinal  infection. 

Thrombosis  of  cerebral  sinuses  is  a  vcrj  mre  compliciition.  It  occurs 
usuallj  in  cases  whero  there  is  great  cxhau8tion ;  it  is  but  seldom  rocog- 
nised  during  life,  the  sjmptoms  are  verj  variable;  jiaraljsis  of  cranial 
ncrves,  vveakness  of  limbs,  and  convulsions  have  been  observed,  but  some- 
times there  are  no  sjmptoms  at  aH. 

An  exceedinglj  rare  compliciition  of  diarrhopa  is  nei)hritia  It  occa- 
sionall J  occurs  in  verj  severe  cases  of  cholera  infantum ;  otherwise,  except 
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for  some  slight  clo^djr  swelling  io  caaes  where  there  haa  been  mnch  pyrexia, 
the  kidoey  is  almost  invariablj  healtlij,  although,  ag  alreadj  pointed  out, 
slight  albuminuria  is  common.  It  is  poasible  that  in  some  cfises  this 
albuminuria  is  the  result  of  mechauical  irritation  of  the  pelvis  of  the 
kidnej  by  uric  acid  eand,  which  is  very  frequeiitly  foimd  in  the  urine 
diiring  life  and  in  the  pelvis  of  the  kidney  after  death  in  these  cases. 

Frognosis, — In  ali  caaea  of  diarrhcea  in  infancy  the  prognosis  must  be 
guarded.  The  čase  which  at  its  onaet  looks  like  a  mild  čase  of  aimple 
diarrhcea  may  in  a  few  day8  merge  in  to  the  severest  form  of  inflanimatory 
diarrhrea.  At  the  Bame  tirne  it  must  be  remembered  that  a  simple 
diarrhcEa  may  be  very  severe  in  its  onset,  and  niay  produce  considerable 
exhau8tion,  with  sunken  eyes  and  depressed  fontanelle,  eapecially  in  very 
young  infants,  but  after  a  few  hours  the  Bympfcom8  may  gradually  subside, 
and  in  a  few  dayQ  there  may  be  com plete  recovery.  In  aH  forma  of 
diarrhoja,  the  yoiinger  the  infant  the  less  favourable  is  the  prognosis. 
Continned  high  temperature,  wheth6r  regular  or  irregukr,  in  any  čase  of 
diarrhcea  is  a  aerioua  Bymptom ;  it  u8uaLly  means  that  the  čase  is  one  of 
intiammatory  diarrhoea,  and  sometimes  points  to  the  grosser  leaiona,  such  aa 
ulceration  and  membranous  inflammation,  which  are  found  in  some  cases  of 
inflammatory  diarrhcea,  Tendernesa  of  the  abdomen  also  points  to  an 
inflammatory  condition,  and  when  it  is  well  marked  is  an  unfavourable 
8ymptom. 

Trofound  nervous  disturbance,  esp6cially  apathy  or  atupor,  is  a  very 
grave  symptom,  Convulsions  are  aerioua,  but  do  not  neces6arily  mean  a 
fatal  result ;  their  significance  is  less  grave  when  they  occur  at  the  onset  of 
the  diarrhcea  than  when  they  occur  in  the  stage  of  exhaustion  and 
prostriition. 

Choleraic  diarrhoea  is  always  a  grave  disease ;  a  very  large  proporfcion  of 
such  cases  are  fataL 

Diagnosis, — In  some  cases  of  chronic  diarrho&a  it  is  extremely  difficult 
to  determine  whether  the  diarrhoea  is  due  to  tuberculoua  ulceration  of  the 
boweL  A  gaatro*intestiual  catarrh  from  faulty  diet  is  very  much  commoner 
in  infancy  than  tubercnlous  disease  of  the  inteatine.  In  iufants  under  six 
mouths  of  age  tuberculosis  is  decidedly  rare,  and  even  up  to  the  age  of 
ninc  montha  it  is  not  common.  The  association  of  irregular  pyrexia  with 
a  chronic  diarrh(jea  suggests  a  tubercnlous  lesion*  especially  where  there  ia 
a  atrong  family  history  of  tuberculosis,  but  the  strongest  evidence  is 
palpable  enlargement  of  the  mesenteric  glands  or  the  preaence  of  some 
definite  tuberculous  lesion  elsevvhere.  In  most  cases  the  question  cannot 
be  decided  during  hfe,  and  one  can  only  8ay  that  the  vast  majority  of  the 
casea  of  chronic  diarrhcea  in  infancy  are  non-tuberculous.  T}T:ihoid  fever 
ia  ao  rare  in  iQfaucy,  and  when  it  doea  occur  is  so  rauch  more  often 
aaaociated  with  constipation  than  with  diarrhcEa,  that  it  is  hardly  hkely  to 
canse  any  trouble  in  diagnosis;  the  continuous  or  remittent  pyrexia  lasting 
ten  day8  or  a  fortnight  wiU  usually  serve  to  distingnish  it  from  chronic 
gastro-intestinal  catarrh,  and  other  sympton3s  of  typhoid,  enkrged  spleen, 
rose  spots,  or  a  positive  result  with  WidarB  reaction,  may  assist  the 
diagnosis. 

The  frequency  vrith  which  mucua  and  atreaka  of  blood  are  present  in 
the  stoola  in  diarrha?a  \viih  affection  8pecially  of  the  colon  is  noteworthy ; 
these  appearances  do  not  alway8  indicate  an  intussusception,  but  on  the 
other  hand  the  occurrence  of  an  infcussiisception  bas  been  mistaken  for  the 
onset  of  a  gastro-intestinal  catarrh,  and  the  presence  of  mucns  and  blood 
on  the  stook  lias  been  made  light  of,  with  diaastroua  reault.     Such  an  error 
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G&n  be  avoided  onlj  br  careful  esamiiiation  of  the  abdomen  for  tbe  preeenoe 
of  the  cbaracteristic  tumour, 

The  presence  of  ulceration  in  the  bowel  cannot  be  determined  clinicaUj ; 
it  is  not  even  possible  to  detennine  with  any  accuracj  during  life  vrhich 
part  of  the  intestine  is  afiected  Such  terms  as  Ueocolitis,  ulceratire  or 
membranous  colitiB,  have  a  delinite  meaning  for  the  pathologist,  but  are  of 
very  Uttle  practical  value  for  the  clinician.  In  a  general  way  it  may  be 
said  that  an  acute  course  with  a  very  high  temperature,  the  passage  of 
mucus  and  streaks  of  blood  in  the  f«ces,  and  tenderness  along  the  courae 
of  the  colon,  point  to  some  intense  inflammation  of  the  large  intestine,  but 
a  caae  niay  6how  aH  these  sjmptoms  during  life,  and  yet  8how  nothing 
post-mortem  bejond  slight  congestion  of  the  mucoua  membrane  of  the 
intestine. 

Morbid  Anatomy. — The  most  striking  feature  in  the  morbid  anatoiny  of  the 
diarrhcea  of  infancy  is  the  extrenie  disproportion  between  the  nakcd-eye  lesiona 
found  post-mortem  aiid  the  &everity  of  the  ctiiiical  simptom  s.  In  tbe  most  acute 
form  of  aH,  choleraic  diarrhcea,  the  Intestine  usuaily  shows  nothing  abnormal 
l3eyoiid  pallor  of  the  mucous  membrane.  In  many  cases  of  inflainmatory  diarrhcea 
there  is  no  naked-eye  lesiou  whatever;  in  many  there  ia  only  shght  congestion  of 
the  mucous  membrane  in  parts  of  the  ileum  and  colon.  A  few  cases  &how  some 
undue  promineuce  of  the  &olitary  foUicles  iu  tlie  large  intestine,  so  that  it£ 
mucous  membrane  appears  to  be  studded  thickly  with  httle  round  bosses,  and  in 
such  cases  there  is  sometimes  also  swelling  of  the  Feyer  s  patches  in  the  lower  part 
of  Ihe  ileum.  Ulceration  is  but  rarely  present  {the  writer  found  it  in  6  per  cent). 
In  some  cases  small  round  ulcers  are  present  in  the  ileum ;  they  aremostlv  shallow, 
with  no  thickening  of  their  edges,  ana  are  usually  quite  independeni  of  the  Peyer*8 
patches  ;  sometimes  only  four  or  ti  ve  are  present,  sometimes  a  acore  or  more.  In 
other  cases  a  raucb  more  extensive  irregular  ulceration  occurs  in  the  colon,  and 
more  rarel)^  in  the  lower  part  of  the  ileum  ;  the  ulcers  are  usualiy  supertieial,  with 
no  thickening  at  their  edges^  but  the  surrounding  mucous  membrane  may  be 
intensely  congested  and  swollen.  Such  ulceration  is  often  limited  to  one  part  of 
the  colon,  it  may  be  at  the  ctecum  and  on  the  lipa  of  the  ileo-ca>cal  valvo,  or  in 
the  lower  part  of  the  colon,  or  even  in  the  rectum.  A  stili  more  rare  condition  is 
membranous  inflammation  of  the  colcm^  in  wluch  irregular  areas  of  superhcial 
ulceration  are  covered  by  a  grayish  white  membrane,  very  Uke  that  seen  on  tlie 
fauces  in  diphtheria. 

In  iiome  of  the  more  chronic  cases  of  diarrh<Ba  a  curious  appearance  like  that 
of  the  chin  after  shaving  is  seen,  areas  of  mucous  membrane  in  the  colon  or  in  the 
lower  part  of  the  ileura  are  closely  stippled  witli  black  dots^  giving  tho  **fihaven 
board  appearance,  probably  due  to  the  deposit  of  pigment  perhaps  from  minute 
blood  extravasations  in  the  small  glands  or  in  the  supericial  part  of  the  mucou« 
membrana 

Microšcopie  txamination  of  the  intestine  may  8how  well-raarked  leaions  even 
whcre  there  is  nothing  abnormal  to  the  naked  eye,  The  earliest  change  is  a 
round  celi  infiltration  of  the  mucosa,  with  some  ahedding  of  the  epithelium  :  in 
more  advanced  čase«  the  sub-mucosa  is  also  intiltrated,  the  vessela  are  distenaed, 
and  there  is  distinct  increase  in  size  of  the  solit4iry  follicles  and  of  the  Peyer*ft 
patches  from  similar  roundcell  intiltration.  Sometimes  the  mucosa  ia  found  at 
some  parts  to  have  disappe^red  over  a  collection  of  small  round  cells  which  form 
the  base  of  an  ulcer.  In  the  most  severe  cases  there  may  be  considerable  exuda* 
tion  of  tibrin  together  with  the  round-cell  inliltration,  and  the  preseuoe  of  such 
fibrin  on  the  surface  of  the  mucosa  or  over  an  ulc^rated  area  produces  the 
membrane  ^hich  ia  seen  in  aome  of  these  severe  cases. 

In  chronic  diarrli^^  similar  change^  occtir,  but  repair  faas  alre«dy  taken  plaor 
to  some  extent,  the  inflammatory  infiltration  has  become  organised,  and  a  newly- 
formed  fibrous  tissue  is  seen  separating  and  compressing  the  glands  of  the  mucous 
membrane,  wliich  have  in  this  way  disappcarod.  Kk  aotual  cirrhosis  of  the 
maoous  membrane  thua  takes  plače,  and  the  affected  areaa  are  no  lonffer  able  to 
ab<iorb  properlv.  These  bislological  ch&uges  account  for  the  intractable  wasttxig 
which  may  foUow  a  chronic  diarrbcaa. 

TrtalTfunt — (a)  Prophylactic. — The  first  and  most  important  of  ali 
aeasurea  ii  the  continuaDce  of  breast-feeding,  and  breaat  alone,  until  tho 
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age  of  at  least  ume  months,  and  it  is  wisc  to  prolong  it  for  two  or  three 
months  longer  if  in  this  way  Aveaning  duriiig  the  hot  sunimer  mooths, 
e8p©cially  Jaly  aed  Augiist,  can  be  avoided. 

In  liand'ted  infants  strici  čare  in  diet  (vide  "  Infant  Feeding").  ^^^  ^ 
particular  the  sterilisation  or  pasteurisatiou  of  the  milk,  will  do  miich  to 
avert  the  risk  of  diarrha^a-  The  use  of  tbe  old-fashioned  feeding-bottle, 
with  its  long  rabber  tiil>e  coated  inside  with  stale  milk  and  bacteria,  is  to  be 
strictij  forbidden,  and  the  niodern  boat-sbaped  bottle  Bubstitnted 

There  Ciin  be  no  doubt  tkat  attention  to  tbe  sanitarjr  arrangements  of 
tlie  house,  and  in  particular  of  tbe  nur8ery,  is  of  the  greatest  importance. 
Some  of  tbe  \vorafc  caaes  of  diarihtea  in  infants  and  in  young  children  occur 
wb6re  sanittition  is  in  some  way  defective,  it  may  be  from  some  Icakage  of  a 
soil  pipe,  or  from  defective  traps  in  a  water-closet  outBido  tbeir  room.  Venti- 
la tion  must  be  free;  soiled  diapers  muat  never  be  allowed  to  remain  in  the 
nursery.  Town  cbildren  may  witb  advantage  be  sent  away  to  tbe  countiy 
or  seaside  during  the  bot  season ;  the  cooler  and  purer  air  of  the  conntry 
certainly  bas  a  considerable  value  as  a  curati%^e  agent  wben  diarrho^ja  ia 
already  pres^nt,  and  probably  ia  also  of  great  value  in  propbylaxi8. 

The  infliience  of  cluU  in  the  production  of  diarrbtea  in  infants  must 
not  be  forgotten.  Knitted  drawers  worn  over  the  diaper  should  cover  the 
abdomen  and  tbe  npper  j)art  of  tlie  tbigbs,  and  when  the  child  goes  out 
woollen  gaiters  reaching  \vell  up  tlie  tbigbs,  or  bctter  stili  \voollen  drawer8 
reaching  dowu  to  tbe  ankles,  should  be  worn,  not  only  on  vvinfcer  days,  but 
also  on  tbe  cbilly  days  of  autnmn  and  spring. 

(h)  Therapeutic.^ — In  the  treatment  of  diarrba?a  in  infancy  tliet  is  often 
of  greafcer  iniportance  than  druga.  In  a  large  number  of  cases,  e8peciaUy 
of  chronic  diarrboia,  the  feeding  ia  found  to  Ije  entirely  unsuitaljle,  and  the 
firat  step,  aometimes  indeed  the  only  one  neceBsary,  is  to  correet  the  diet  in 
a^eordanee  witb  tbe  age  of  the  infant.  It  will  often  bappen,  however,  that 
some  special  diet  is  reqnired  as  a  temporary  measure.  In  most  cases  of 
acute  diarrhoea  milk  must  be  omitted  altogether  tbr  some  day8 ;  but  wbere 
it  is  thougbt  advisable  to  continue  it,  tbe  milk  should  be  well  diluted,  and 
Ume  water  should  Ijb  freely  given  with  it,  for,  aparfc  from  its  value  in 
increasing  the  digestibility  of  the  milk,  lime  water  itsell'  certainlj  bas  some . 
controUing  intluence  on  tbe  diarrbcea.  Eice  water  may  be  used  as  a  diluent ;  ^ 
barlej  water  seema  in  some  cases,  eapecially  perbaps  in  tbe  jounger  infants, 
to  keep  up  tbe  diarrbcea,  sometimes,  bowever,  it  agrees  well,  and  may  be 
used  alone  for  a  day  or  two  wbere  milk  cannot  be  given. 

Broths  are  very  useful,  parfcicidarly  veal  brotb  and  chiekcn  broth ; 
mutton  brotli  can  be  used  where  these  cannot  be  obtained,  Fat  must  be 
removed  from  the  meat  before  the  brotb  is  niade,  and  any  fat  in  ilie  l)roth 
must  be  strained  ofl*  Beef  tea  is  better  avoided ;  it  is  apt  to  make  tbe 
diarrbcea  worae  and  the  stools  offensive*  Eaw  meat  juice  is  sometimes 
uscful,  but  mtber  as  an  alternative  witb  some  other  food,  sucb  as  \vbey  or 
barley  water,  than  alone.  Wbey  is  particularly  valuable  wbere  tbei'6  is 
mucb  vomiting  (vide  p.  07).  In  infants  beyond  tbe  age  of  one  year,  and 
particularly  in  the  more  chronic  cases  of  diarrhcea,  tliin  aiTowroot  is 
valuable,  and  seems  to  aid  in  cheeking  the  disorder* 

lu  very  acute  cases  of  diarrhcea,  eBpecially  where  tbere  is  mucb  vomiting  J 
and  in  choleraic  diarrhoea.,  the  drain  of  Huid  from  tbe  cliild  is  very  rapid 
and  severe,  and  appears  in  many  cases  to  be  in  part,  at  least,  tlie  actual 
canse  of  death.  Tbe  immediate  supply  of  liuid  in  sucb  cases  is  a  vital 
necessity,  and  tbe  ciuantity  is  of  mucb  more  iniportance  than  the  quaUty. 
If  Huid  with  some  nutritive  value,  such  as  barley  water  or  albumin  water. 
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can  be  given  by  mouth  and  retained,  so  much   the  better,  but  if  not, 

plain  sterilised  water  is  almost  as  useful;  and  if  even  water  caanot  be 

i  retained  when  giren  by  the  mouth,  or  cannot  be   taken  in  sufficient 

f  quantitie8,  it  must  be  giveo.  either  bj  recttim,  a  method  not  alway8  avail- 

able  owing  to  the  diarrhtea,  or  subcutaneousij  hj  several  injections  in 

variouB  parts  of  the  bodj.     Intravenoua  injection  is  not  an  easy  procedure 

in  infanta,  and  as  tlie  injections  may  have  to  be  repeiited  aeveral  times  it  is 

flinipler  and  better  to  inject  the  water  hypodermieally,     Albumin  water 

has  been  used  for  hy]:K3(iermic  injection,  biit  thia  is  unnecessaij  and  involves 

some  risk  of  inflammation.     It  ia  iinnecessary  even  to  use  a  saline  sohition, 

flimple  boiled  water  eeema  to  mrve  equally  well ;  as  much  asan  ounce  and  a 

hair  or  two  ounces  can  be  injected  altogether,  and  the  injection  repejited  in 

a  few  houra'  tirne  if  neee8sary.     Intraperitoneal  injection  of  saline  solution 

i  cannot  be  recommended ;  even  with  tlie  most  scnipulous  čare  it  is  not  free 

'  from  serious  risks,  and  although  it  haa  cauaed  deeided  improvement  within 

tlie   writer*s   experience,   it   has  little  if  auy  advantage  over   the   much 

safer  method  of  liypodenmc  injection. 

Whatever  method  of  feeding  be  adopted,  the  presenca  of  vomiting  in 

severe  cases  U8iially  makes  it  neeeaaar)'  to  give  the  food  in  small  quauiities 

at  short  intervala;  and  ali  food  given  by  the  mouth  sliould  be  either  cold 

or  only  just  warm. 

L        In  almost  aH  cases  of  acute  diarrhcea,  \vhere  there  is  much  exhaustion, 

f  Btimulants  are  nece88ary.     In  severe  cases  where  there  is  collapse  nothing 

is  more  ettectual  than  a  hofc  nmstard   bath*      But  iinless  this  is  given 

akilfully  it  may  do  more  harm  than  good,     Too  often  one  has  seen  iniants 

held  with  their  backa  under  water,  while  the  whole  of  the  front  of  the  cliest 

and  parts  of  the  limba  are  projecting  wet  above  the  aurface  of  the  water, 

aimply  getting  chilled  by  evaporation.     T!ie  water  must  be  deep  enough  to 

ucover  the  chikl  conipletely  up  to  its  ncek ;  one  brimming  tableapoonful  of 

Flnustard  (or  more  in  proportion  to  the  amount  of  water)  ahonld  be  mixed 

in  to  thin  cream  with  tepid  water  and  then  stirred  in  to  a  gallon  of  vvater  at 

a  tempemture  of  100';  the  infant  shouUl  not  be  kept  in  the  batli   more 

than  three  minutes,  and  should  then  be  taken  out  and  immediately  wrap|icd 

in  a  hot  blanket,  while  it  is  nipidly  di-ied  with  a  hot  towel  witliout  any  ex- 

posure.     It  must  then  be  put  back  to  bed  in  a  liot  blanket  with  hot  bottles, 

Sometimea  it  ia  more  convenient  to  use  a  piustard  pack,  the  infant  l>eing 

wrapped  for  about  ten  minutea  in  a  ahcet  wrung  out  of  mustard  and  waier 

in  the  proportion  of  1-2  tablespoonfula  of  mustard  to  the  gallon. 

Brandy  or  whiaky  ahould  be  given  internally;  in  severe  cases  10-15 
drops  may  be  given  in  a  teaspooDful  of  water  as  often  as  every  two  hours 
to  an  infant  three  months  old,  and  for  an  infant  a  year  old  as  much  as  an 
ounce  in  the  twenty-four  lioura  may  be  nece88ary.  A  drop  of  sal  volatile 
given  oc4ia8ionally  in  a  teaspoonfnl  of  the  fLX)d  not  only  acts  a«  a  stimulant, 
but  sometimea  checke  vomiting  ;  it  must  not,  however,  be  used  too  freely,  aa 
it  may  aggravate  the  diarrhoia. 

An  extremely  useful  stiinulant  where  exhau8tion  threatens  to  prove 
fatal  ia  8trychnine  adininiatered  h}']>odeniiically  ;  \  minim  of  the  Hqiior 
may  be  used  for  an  infant  three  months  old,  smd  may  be  rejieatcd  after 
three  or  four  hours.  As  a  last  resouree,  last  because  painfal,  bnindy  or 
et!)er  (m^x,-xx.)  may  be  injected  8ul*cutaneou»ly. 

In  aimple  diarrhoea  a  single  aperient  dose  of  castor  oil  or  of  calomel  may 

be  required  to  clear  out  the  ofiendin^  substance*  and  this  alone  may  be 

Jiutiicient ;  but  asually  medical  advice  is  not  sought  uutil  the  bQwels  have 

illready  been  open  so  treelj  that  Ihc  irritant  hm  probably  alreudy  becn 
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removed,  and  sedatives  are  needed  to  allay  the  resulting  catairh.  For  thia 
purpoae  opium  is  the  most  generallj  useful  drug ;  the  tinctore  inaj  be  given 
in  dosee  of  TT^Jt-J  three  timea  a  day  to  an  infant  four  months  old,  T\\^h  three 
timea  a  day  at  six  raonths,  and  Ti\^j.  everj  four  honrs  at  twelve  months. 
Bismuth  is  often  useful  \\4th  opiiim  or  aione,  but  it  must  be  given  freelj ; 
five  grains  is  a  suitable  dose  for  an  infant  a  year  old ;  it  ia  perhapa  best 
given  in  auspension,  with  Bodium  bicarbonate.  Astringenta  are  some  timea 
useful  in  siicb  cases  after  the  acnte  Bjmptoms  have  passed  oft  Some  such 
mixture  as  the  fullowing  may  be  tried : — Tr,  catechu  i!^^x.,  Špirit,  ehloroformi 
TTl^ij.,  Mist.  cret^e  ad  3j. ;  or  a  mixtiire  containing  haeniatoxylum,  or  some  pre- 
paratioB  of  tannic  acid,  may  be  given.  But  the  reaults  of  Buch  astringents  in 
any  form  of  infantile  diarrhoea  are  disappointing ;  in  many  cases  they  do 
not  aeem  to  have  the  least  effect,  A  combination  of  acid.  sulph,  diL  or  acid. 
nitric.  dil  ( T\i j.-iv.)  with  opium  often  doea  more  good. 

If  the  diarrhafa  does  not  ceaae  after  a  few  day8  the  following  mixtyre 
may  be  found  effectual:^ — OL  ricini  ni^v.,  Mucilag.  acacia^  itlxv.,  Aq.  menth. 
pip.  ad  Tij.  There  are  few  dmgs  which  are  more  generally  useful  in  the 
treatraent  of  subacute  or  ehronic  diarrhoea  t  ban  castor  oil  given  in  thia 
way,  especially  if  a  amall  dose  of  opium,  or,  where  the  aioola  are  ofienaive,  a 
drop  of  Uqiior  hydrargyri  perchloridi,  be  added  to  it 

In  many  of  Ibe  more  severe  casea  of  inflammatory  diarrhoea,  e8pecially 
where  the  stools  are  green  and  offenaive,  gray  powder  is  of  great  value,  and 
often  does  much  good  in  combination  with  Dover's  powder ;  thus  to  an 
infant  of  aix  months  a  quarter  of  a  grain  of  ea^h  may  be  given  three  timea 
a  day. 

As  to  the  value  of  antiseptics  other  than  mercnry  there  is  some  differ- 
ence  of  opinion.  In  the  most  acute  cases  of  snmmer  diarrhcea  the  %vriter 
haa  not  found  them  of  much  use ;  but  in  the  less  acute  caaea,  aod  stili  more 
when  the  diarrhoea  bas  become  ehronic,  they  are  aometimes  helpfuL  Per- 
hapa the  most  useful  of  these  druga  are  the  salicylateB :  salicylate  of  soda 
(gr.  ij*-iv.)  e8pecially  in  combination  with  bismuth,  or  bismuth  salicylate  itself, 
has  certainly  done  good  in  many  cases,  and  these  preparations  have  seemed 
on  the  whole  more  elTectual  than  salol  (gr.  j.-iij.)  Naphthalin  fgr.  j.-iij,), 
/^*naphthoI  (gr.  j.-iiJOi  glycerin  acidi  carbollci  (n\^j.-ij.)i  ^^^  reaorcin 
(gr.  ij.-iv.)  are  aH  worthy  of  trial,  and  have  been  praiaed  by  various  observers. 
The  iaat  mentioned  ia  the  moat  convenient,  for  not  only  ia  it  readily  soluble 
in  water,  but  it  is  less  disagreeable  in  taste  than  the  othera. 

Creasote  is  specially  valuable  where  there  is  much  tendency  to  abdominal 
distension,  a  eondition  which  often  goes  with  frothy  liquid  stools ;  it  may 
be  given  in  half-minim  doaea  every  three  or  four  hours  with  the  castor  oil 
niixture  mentioned  above.  In  cases  where  from  the  paasage  of  mucus  and 
blood,  or  from  tenderness  along  the  course  of  the  colon,  there  is  reason  to 
believe  that  the  colon  ia  chiefly  affeeted,  irrigation  of  the  colon  may  be  of 
uae.  This  may  be  done  once  or  twice  a  day  with  plain  warm  water  or  with 
a  Bolution  of  boracic  acid,  or  the  addition  of  tannic  acid  (gr.  xx.-xxx.  to  the 
pint)  may  be  tried.  It  is  useful  after  the  irrigation  to  give  a  small  enema 
of  starch  with  tincture  of  opium  (TH_j.-iijOi  and  such  an  enema  should  be 
given  in  any  čase  where  great  frequency  of  stools  with  much  straining  or 
prolapse  of  the  rectum  indicates  exce88ive  irritability  of  the  lower  part  of 
the  intestine,  OccasionaDj  irrigation  seems  to  be  of  value  in  cases  where 
there  is  no  evidence  of  special ,  aifection  of  the  colon ;  in  acute  cases  of 
diarrhoea  it  has  at  any  rate  the  recommendation  that  a  certain  amount  of 
the  fluid  ia  likely  to  be  absorbed. 

In  choleraic  cases  the  vomiting  is  generally  as  sarioua  ae  the  diarrbaea. 
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and  often  it  is  almost  Bseless  to  administer  drugs  by  the  moulh.    Good 
resiilts  have  been  obtained  by  washing  out  the  stomach  in  such  caaee;  aad 

r  a  mustard  poultice  to  the  epigastriiim  may  help  to  check  the  vomituig.     If 

t  opium  ean  be  retained  it  is  well  to  give  a  dose  of  opium  with  brandj  a& 

^firet,  and  Ihea  bismuth  maj  be  triei  Frequent  minute  doa€€  of  gmjr 
powder  have  seemed  to  do  good.  Dr,  Eustace  Smith  reeommends  a  8ixth  <^ 
a  grain  of  calomel  every  half-hour.  In  inliants  of  twelve  months  or  more 
hjpodermic  injectioos  of  morphia  (gr»  -^  for  a  child  of  twelve  months)  have 
done  good.  XJsually,  however,  these  cases  are  so  acute,  aod  prostration  is 
$o  rapid»  that  the  most  important  par  t  of  treatment  is  free  stimulatioa  by 

j  one  or  other  of  the  methoda  described  above. 

Chronic  diarrhcea  generali j  calls  for  dietetic  treatment  chiefly ;  but 
some  druge  are  extremely  usefol  in  thia  condition,  and  none  more  so  than 
the  castor  oil  mixtiire  mentioned  above,  Antiseptics  a!so,  as  alreadj  point^d 
out*  are  of  more  service  in  chronic  than  acote  eunditions.  The  combinatioo 
of  gray  powder  with  Dover'8  powder  ia  specially  u&eful,  and  may  be  given 

F  with  advantage  in  addition  to  the  castor  oil  mixture.  The  astringents  are 
generally  useless  after  a  diarrhcea  has  already  continued  many  we€ka 

LiENTERic  Diarrhcea. — It  is  convenient  to  mention  this  disorder  here 
although  it  occiira  rather  in  chOdren  fonr  to  ten  year8  of  age  than  in 
infants.  It  ditlers  from  the  form  s  of  diarrho?a  de&cribed  above,  inaamuch 
aa  it  is  qmte  independent  of  errors  of  diet,  of  infeetion,  and  of  seasona  It 
is  probably  closely  allied  to  the  diarrhcea  w  hich  ocoutb  sometimes  both  in 
children  and  in  adulta  as  the  result  of  fright  or  emotion.  In  a  considerable 
proportion  of  tbese  cases  there  is  a  family  history  of  rheiimatiam,  and  the 
occurrence  of  Uenteric  diarrhcea  in  such  cases  is  a  manifeatation  of  the 
nervous  temperament  which  is  so  often  present  in  the  children  of  rheumatic 

'  families, 

The  characteristic  symptom  of  this  condition  is  the  cvaciiation  of  the 
bowel8  immediately  after  every  meal ;    sometimes,  indeed,  the  desire  to 

[defecate  comes  on  before  the  meal  is  finished.  The  motiona  are  not 
Beces8arily  loose,  bnt  often  contain  undigested  food ;  as  the  mother  8ay8, 
"  directly  the  child  eats  anything  it  goes  throngh  him,"     Sometimes  there 

ris  slight  colicky  pain  before  the  bowels  are  open,  but  often  this  is  absent 

'  Nutrition  gradually  sufters,  bnt  not  to  a  very  raarked  degree.  There  can 
be  little  duubt  that  the  condition  is  really  a  functional  neurosis;  the 
intestine  shows  undne  retlex  excitability,  so  that  the  taking  of  food  into 
the  stomach  immediately  starts  peristalsis  of  the  bowel.     Often  when  the 

r  obild    is  brought   for  medical  advice   the  condition   has    already  lasted 

pieveral  weeks  or  months,  but  improvement  is  generally  rapid  under 
eui table  treatment 

Treatment,— A  mixture  of  bromides  with  belladonna  given  an  hour 

(before  each  meal  is  very  effectuaL  Small  doees  of  Dover's  powder  may  be 
used  aimilarly.  When  the  frequency  of  the  evacuations  has  diminished, 
liquor  araenicalis  (T\j.-iijO  sbonld  be  substituted,  and  may  usefully  be 

Lgiven  with  nux  vomica* 

COKSTIPATION 

Both  in  breast-fed  and  hand-fed  infants  constipation  is  a  very  common 

ferouble,  ftnd  often  extremely  diflicult  to  remedy.     In  breast-fed  infants  the 

t  eauee  is  usuallj  some  defect  in  the  mother^s  milk,  particularly  deficiency  of 

fat     Sometimes  no  fault  whatever  can  be  found  in  the  miUc,  and  it  B<^^em8 

probable  that  the  trouble  is  due  simply  to  feebleness  of  peristalsis,  either 
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as  part  of  the  general  weakne8a  of  lEfancj,  or  as  a  congenital  conditaon 
perhaps  the  resiilt  of  defective  innervation.  It  is  probable  also  that  the 
aharp  kinks  which  are  bo  often  presenfc  with  the  looping  of  the  loog  sigmoid 
tlexure  in  infancj  {ride  p.  88)  may  liiuder  the  progresa  of  tlie  hmes,  and 
the  ticcuniiilatioD  of  fteceB  m  turu  aggravutes  the  kink,  ao  that  a  vieious 
circle  is  eatahhahed  which  iuay  account  for  the  obstinate  constipation  wliieh 
13  not  infreqiient  in  in  funta. 

In  hand-fed  infonts,  apart  from  congenital  cauBea,  the  diet  is  usnallj 
at  faulL  The  niixture8  of  niilk  and  water  which  motliers  U8ually  give  their 
babies  are  very  delicient  in  lat,  the  patent  fooda  are  even  more  so.  Some- 
times  exce8S  of  casein  aeenis  to  eause  constipation,  biit  in  such  cases  tliere  ia 
often  atime  catarrh  of  the  howel,  and  attaeks  of  tliarrhaia  muy  alternate  with 
constipation*  A  chronic  catarrhal  contlition,  Buch  aa  ia  common  in  rickets, 
is  not  infrequently  a  canse  of  constipation  in  hand-fed  in  fanta,  but  the 
ricketj  constipation  ia  probably  dne  alao  in  part  to  mnscular  weakne9s. 
Where  the  stoola  are  pale  and  whlti8h  the  constipation  seems  to  be  due  to 
deficiency  of  bile.  Fissure  at  the  anus  is  fsaid  to  eause  fear  of  deiecation, 
and  80  constipation  in  some  cases.  Narrowing  at  the  anus  or  rectum,  as  a 
congenital  condition,  may  cauae  partial  obatruction;  and  more  acute 
obstruction  from  Iiernia  or  from  intiisausception  may  occur  at  any  age.  As  a 
refk^x  condition  constipation  is  soinetimes  a  proniinent  and  early  syniptom 
of  cerebral  disease,  particularly  of  meningitia 

Sifmptom^.—lnfantB  \vho  are  coative  are  often  niiserable  and  fretful, 
they  sleep  badly,  and  occaBionally  strain  and  grunt ;  flatulenee  and  colic  also 
are  con[iinonly  aasociated  with  constipation  ;  the  temperature  may  be  slightly 
raised;  and  where  constipation  is  habitual,  nutrition  suiTers  and  growth 
may  be  delayed,  Infants  vdll  aometimea  strain  violentlj,  and  guite  exhau8t 
themaelveB  in  their  efforts  to  defecate,  and  when  the  firm  fieces  are  passed 
tbey  are  found  to  be  streaked  with  blood.  As  direct  reaults  of  the  Btraining 
proiapsua  ani  and  hernia  may  occnr.  In  two  cases  under  the  writer's  čare 
pilea  were  present  at  one  month  and  at  eighteen  months  of  age  respectively. 

Trcatment. — TMa  must  depend  on  the  eause,  If  the  mother's  niilk  be 
suspected  of  poorness  abe  should  be  enconraged  to  drink  niilk  freely,  and  to 
take  a  liberal  diet  mth  plenty  of  niilk  food ;  it  ia  well  if  she  can  take  also 
malt  or  eod-hver  oil,  The  treatment  of  the  child  by  drugs  given  to  the 
mother  ia  n3ually  un&ati8factory,  but  any  of  the  saline  aperients  can  be 
used  in  this  way.  In  hand-fed  children  the  feeding  generally  reguires 
modification  in  the  direction  of  additional  cream  or  of  diminution — rarely 
increase — of  casein*  The  addition  of  a  teaspoonfnl  of  Mellin'«  food  to  one 
or  two  of  the  meals,  or  the  use  of  malt  extract  instead  of  sugar  for  sweeten- 
ing,  or  a  Uttle  manna  (gr.  x.-xxx.)  given  in  the  milk  two  or  three  timea  a 
day,  may  be  successfuL  Sometimes  fine  oatmeal  made  into  a  cream  and 
added  to  the  niilk  for  breaklast,  or  in  iniants  of  ten  montha  or  more  a 
drink  of  beef  tea,  may  be  8ufficiently  laxative.  To  infants  of  eighteen 
months  or  more  a  Httle  of  the  juice  of  stewed  prunes  may  be  given,  or  weU- 
baked  tipplca ;  aometimea  a  Uttle  treacle  given  with  oatmeal,  or  a  little 
honey,  \vill  keep  the  bowels  regular.  Gentle  massage  along  the  course  of 
the  colon  sbould  be  done  every  morning,  and  it  is  most  important  that  the 
in  fant  ahoidd  be  held  o  ver  a  chamber  at  a  fixed  tirne  once  or  twice  a  day, 
even  if  the  bowela  fail  to  act,  Ibr  in  infants  as  in  adulta  "  habit  ia  second 
na  ture." 

Drugs  may  be  Dece8&ary,  but  the  lese  they  are  used  the  better.  SaUne 
aperients,  sodium  pboBphate  (gr.  x.-xv,),  magnesium  sulphate  (gr.  v.-x.),  or 
Bodium  sulphate  (gr.  ij\-iv.)  may  be  used  alone  or  in  combination  ;  aometime® 
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~a  single  dose  in  tbe  morning  is  Bufficient,  Bometimed  tbey  must  be  gma 
piLree  times  a  day.  Sjrrupus  ca8oara  aromaticu8  (n|^v.-x.)  i^th  Bodim 
Buiphate  uiay  be  tiied,  biit  cascara  aometimes  gripes,  and  is  verj  unreliabfe 
in  its  action.  Where  tbe  constipation  seems  to  be  dne  to  weaknee8^  miiiute 
doees  of  nux  voinica  witb  eompouod  decoction  of  aloes  maj  be  tried. 
Sometimes  a  smaO  dose  of  gray  powder  given  once  or  tmce  a  daj'  ia 
efiTectuaL  Where  tbe  stools  are  pale  or  puttj-coloured,  tinctur«  of  pod»* 
pbjUum  ( nt  j*-ij.  tbroe  times  a  day)  is  sometimes  serviceable ;  it  may  be  gmn 
in  mixture  or  on  powdered  sugar.  As  an  oocaaional  aperient,  miip  of 
senna  (iTLx.-xv.)  or  calomel  (gr.  j.-ij.)  is  Buitable  for  infants ;  castor  ouahoold 
not  be  used  wbere  tbere  is  any  tendency  to  habitual  constipatiim,  aa  ii 
tends  to  make  this  worse  aftenvarda 

Enemata  are  often  neee&sary^  and  for  occasional  use  tbere  ifl  no  objeelioii 
to  soap  and  vvater  or  glycerin,  but  tbe  smallest  tbat  will  work  ia  tbe  beal,  fcr 
it  is  poesible  tbat  large  iojections  may  produce  some  atony  of  the  gut,  and 
80  aggravate  tbe  constipation.  On  tbis  account  olive  oil  (J-1  ouiKia^ 
followed  by  one  or  two  oiinces  of  soap  and  water,  is  better  than  a  large  soap 
and  water  enema.  Wbere  fre^iient  injections  are  oecessaij,  glyoerin  is  api 
to  be  too  irritating  to  tbe  rectimi,  The  simplest  and  saiest  remetly  ft^ 
freqnent  use  is  a  piece  of  soap  used  as  a  9uppository,  and  for  a  tirne  tlm  ia 
usually  efficient,  but  if  used  very  often  it  is  apt  to  lose  its  etiect 

CONGEKITAL  DiLATATION   OF  THE   COLON 

This  name  bas  been  applied  to  a  rare  condition  in  which  obstinate  con- 
stipation is  associated  with  great  dilatation  antl  b}^rtropby  of  tbe  colon, 
apparentty  without  organic  obstruction.  The  name  is  perhaps  not  fltrictly 
aocurate,  for  although  it  seema  probable  tbat  some  congenital  abnormality 
of  function  or  structure  underlies  tbis  condition,  and  the  chief  8}'mptom, 
namely,  constipation,  bas  in  most  casea  been  present  from  birtb,  the  dilata- 
tion  of  the  colon  cannot  generaLly  be  detected  clinicaUy  until  some  week8 
or  even  months  later, 

Almoet  ali  the  caaes  of  '*  idiopathic "  dilatation  of  the  colon  which 
oocor  in  childhood  appear  to  be  of  this  variety,  but  a  very  similar  condition 
occaBionally  begins  in  adult  life,  although  in  some  of  these  casea  also  tbere 
is  a  history  of  much  constipation  from  birth. 

It  seems  possible  t  ha  t  tbere  may  be  some  family  predisposition  to  this 
condition,  for  in  one  čase  that  came  under  the  writer  s  observatiou  a  brother 
had  died  of  it ;  and  in  another  a  second  child  had  died  apparently  with  the 
same  condition. 

It  is  a  curious  fact  that  almost  ali  the  recorded  cases  ha  ve  been  in 
boy8. 

Symptoms. — Tbe  child  is  apparently  healthy  at  birth,  but  tbere  is  great 
difficulty  in  getting  tbe  bowel8  open*  For  a  w©ek  or  more  they  may  not 
act,  and  in  one  čase  nineteen  day8  elapsed  after  birtb  before  they  were 
opened.  Very  rarely  constipation  does  not  begin  until  some  week8  or  even 
for  two  or  three  months  after  birth,  Wlien  the  child  is  a  few  months  old, 
aotoetimes  only  when  it  is  a  few  day8  old,  the  abdomen  is  notici^d  to  be 
laige^  and  with  increasing  constipation  tbe  abdomen  may  becomo  enormously 
distt^nded.  In  one  čase  the  distension  wafl  eo  great  that  the  lieart  \stiiA 
pusbed  up  so  that  the  upper  Umit  of  cardiac  dtuncss  waa  at  the  lirst  rib. 
(Edema  of  the  lower  limbe  may  result  from  pressure  of  tho  distended 
bowel  on  the  veina 

The  most  characteristic  feature,  however,  is  the  visible  ijeristal«!«  of  the 
VOL  IV  8 
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colon,  which  has  sonietimes  attracted  even  the  mother  s  notice.  The  surface 
of  the  abdomea  is  men  to  rise  and  fall  in  irregular  eminences  and  depr^sslons 
from  tirne  to  tiine,  correeponding  with  the  slow  vermicular  movements  of 
the  enormoua  coils  of  hjpertrophied  colon  which  seem  to  fill  the  whole 
abdomen. 

Usuallj  in  spite  of  ali  treatment  the  constipation  persiata ;  the  bowel8 
are  open  only  at  long  interv^als,  and  by  artiticial  means ;  in  two  caaea  under 
the  WTiter'fl  observation  the  intervala  were  sometimes  as  loeg  aa  five  or  8ix 
week8.  During  these  perioda  there  is  often  headache  and  vomiting,  and 
the  breath  is  sometimea  very  offenaive.  Abdominal  pain  is  iisuaUj  absent 
throughoutj  except  sonietimeB  toward8  the  end  of  the  illness. 

The  appetite  in  Bome  of  these  cases  is  very  large,  but  the  child  does  not 
thrive ;  it  is  poorlj  nourished,  and  in  the  later  stagea  may  be  considerably 
wasted. 

Sooner  or  later,  sometimes  within  the  first  year»  sometimes  not  tiU  the 
child  is  ten  or  twelve  years  old,  the  distenaion  of  the  abdomen  becomes 
eztreme,  there  ia  some  tendemesa  on  palpation,  and  the  constipation  is 
replaced  by  diarrhcea,  the  stools  being  Liquid,  drab*coloured,  or  pale  yellow, 
and  perhaps  frotbj,  The  temperature,  which  liitherfco  has  been  normal, 
may  now  rise,  and  in  a  few  days,  partly  from  respiratory  difficnlty,  owing 
to  the  abdominal  diatenaion,  partly  perhaps  poiaoned  hy  absorption  from  th 
dilated  intestine,  the  child  dies. 

Morbid  Analomi/  and  PaihJotjy.—Th&  large  intestine  is  found  to  be  enorraoiisly 
dilated,  and  its  miiscular  wall  hjpertrophied.  The  dilatation  is  not  alwayi 
uniform  throughoutj  and  it  probahly  varies  soraewhat  during  life  with  tni 
changing  relations  of  the  l>owel  in  peristalsis  ;  the  hypertrophy,  however,  seemar« 
to  atiect  the  whole  large  intestine  dowii  to  the  auus.  Often  some  rečen  t  ulcera- 
tion  of  the  niucous  membrane  is  present,  general  ly  trans  ve  rse  and  linear  in 
appearance,  the  result,  no  doubt,  of  the  acute  ana  extreme  distension  which 
precedes  deMh  ;  the  ulceration  is  seldora  eztensivej  and  niay  be  limiU^d  t-o  the 
]mrt  where  the  aistension  is  most  marked.  The  disteosion  of  the  bow€l  ia  found 
to  be  due  partly  to  ^as,  partly  to  accumulation  of  fteces  which  are  often  ouite 
Uc]^iiid  ;  but  the  condition  found  nost-aiortem  is  probably  different  from  that  which 
6xists  during  the  greater  part  ot  life,  for  duriag  the  hiat  few  days  or  weeki5  of  life^ 
as  already  mentioned,  acute  symptoms  superveiie,  and  there  c^n  be  little  doubtt 
that  these  coincide  i^^tb  the  occ  ur  renče  of  a  superailded  acute  atonic  distension  ot 
the  bowel,  and  ioflammation  and  ulceration  of  the  nmcoiis  membrane  ;  the  pale 
liquid  fpEH^es  also  are  a  symptom  of  this  tinal  exacerbatioti.  The  small  intestine  is 
normah  The  most  remarkable  characteristic  in  the  morbid  anatomy  of  this  con- 
dition  ia  the  appareut  absence  of  any  mechanical  obstruction.  Its  pathology  is 
nncertain.  It  is  noteworthy  that  there  is  no  evidence  at  present  tliat  there  is  any 
hypertrophy  or  dilatation  of  the  colon  at  birthi  the  only  part  of  the  condition 
which  is  actually  congenital  is  the  constipation.  AQy  tbeory  which  is  to  exnlain 
ali  the  cases  m  ust  account  for  the  fact  that  in  some  cases,  at  least,  the  whole  large 
intestine,  down  to  the  anus,  is  hypertrophie4.  Spasm  of  the  rectum  or  of  tne 
sphincter  ani  might  explain  this,  but  in  most  case^  no  sucli  spaam  has  been  found. 
Kinking  at  the  sigmoid  loop,  or  some  abnonnal  arrangemcnt  of  the  mesenteiy, 
fails  to  explain  the  aflection  of  the  part  below  the  sigraoid  ilexure.  Possibly  "~ 
some  cases  there  ia  some  congenital  clefect  of  innervation  of  the  intestine  so  ti 
its  contractions  are  ineffectual  and  constipation  results,  with  secondary  dilatation 
and  hypertrophy, 

I}iagnim&, — The  aahent  pointa  in  the  diagnosis  are  the  histoij  of  con- 
stipation from  or  aoon  after  birth,  the  preaence  of  visihle  peristalais  o£ 
greatly  enlarged  coila  of  intestine,  and  the  abaence  of  any  obvious  cauae  for 
obatrnction.  This  laat  point  ia  important,  for  a  congenital  stenoaia  of 
the  rectnm,  or  a  narrowing  of  the  anua,  either  congenitally  or  from  an 
imperfect  resnlt  after  operation  for  imperforate  anua,  may  produce  an 
almost  exactly  siniilar  resiJt,  Such  malformations  are  readily  excluded 
by  examination. 
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Thia  GOiiditi0Q  has  been  fniBtotim  &r  tuberculous  peritonitia ;  and  in 
the  later  stage  the  thin  chfld  with  ito  distended  abdomen  suggoste  such  ii 
diagnofiis  at  first  fsight;  bnt  wgmri  from  the  historj  and  the  dilated  coiLs  of 
intestine,  the  congenital  ocmditioD  is  distingiiiabed  by  the  complete  absenoe 
of  tbat  dougbf  resbtance  and  the  band-like  massea  which  are  so  characler- 
istic  on  palpation  of  the  abdomein  in  tnberculous  peritonitia 

The  abeence  of  floid  thnll  and  of  the  characteristic  shifting  of  dulneas 
with  position,  taken  tc^ether  with  the  historj,  should  serve  to  ezclnde 
ascitea 

Verj  rarelj  in  childhood  adhesions  from  past  peritonitis  cauae  obetmo- 
tioD  of  the  bowels  with  distenaion  of  the  abdomen  and  visible  pmstalsia  of 
dilated  ooils  of  intestine,  but  such  adhesions  are  Ukely  to  afiFect  the  small 
intestine,  and  careful  injspection  will  generalljr  detect  this  difTerence  partij 
from  the  aize  and  ahape  and  partij  from  the  position  of  the  coil&  Too 
much  importance,  howeyer,  must  not  be  attached  to  position,  for  in 
congenital  dilatation  of  the  oolon  the  huge  coils  oocupj  most  imusual 
positions,  the  sigmoid  loop  in  particular  firequentlj  estends  acroes  into 
the  right  iliac  foasa^  and  maj  rise  above  the  umbilicus. 

Frognosis. — In  five  casee  under  the  writer'8  observation  the  ages  at  death 
were  respectivelj  4r|  months,  4f  months^  5  months,  3  jears,  and  3}  jeara, 
and  tAfiro  otbers  were  stili  living  at  the  ages  of  7  jears  and  10  jeara.  Two 
oases  have  been  recorded  in  which  the  patients  survived  to  adult  life,  but 
this  is  qmte  exceptional  In  almost  ali  the  recorded  cases  death  bas 
oocurred  under  the  age  of  12  jears.  Whether  the  condition  is  ever  recover- 
able  maj  be  doubted ;  certainlj  under  treatment  there  maj  be  considerable 
improvement. 

Treatment, — In  the  earlj  stage  much  can  be  done  to  prevent  the  con- 
dition becoming  wor8e.  It  must  be  impressed  on  the  parents  how  important 
it  is  that  thej  should  never  relax  their  efforta  to  keep  the  child'8  bowela 
regular.     The  bowels  must  be  opeued  at  least  everj  two  daja 

As  to  the  means  to  be  emplojed  to  overcome  the  conatipation,  careful 
eelection  is  necesaarj,  Drugs  given  bj  mouth  too  often  prove  useless,  but 
are  worthj  of  trial,  especiallj  in  the  earlj  stage,  before  the  dilatation  is 
verj  great.  A  mixture  of  Uquor  strjchnina;  with  sodium  and  magneaium 
sulphate  maj  be  given  three  times  a  daj,  or  belladonna  with  aloes  and 
nux  vomica  maj  be  tried.  A  moming  dose  of  apenta  water  haa  acted  W0lL 
In  some  cases  calomel  has  seemed  to  be  most  useful,  and  probalilj  even  in 
the  later  stages  has  a  decided  value,  not  onlj  as  an  aperient,  but  also  as  on 
antiseptic,  where  thero  is  a  tendenoj  to  decomposition  and  fermeotation  in 
the  dilated  boweL 

Gentle  massage  of  the  colon  along  its  course  is  qmte  safe,  and  sometimes 
decidedlj  beneficiali  in  the  earlj  stage,  but  when  distension  is  extreme, 
espec-inllj  wheii  the  stools  are  liquid  and  there  is  tenderness  of  the  abdomen, 
the  likeUhood  of  ulceration  must  be  borne  in  mind,  for  therti  maj  Ije,  as  Dr. 
KoUeston  and  Mr.  Haward  have  suggested,  a  risk  of  rupturing  the  iutestine 
bj  massage. 

In  almost  aH  caaes  drugs  given  bj  mouth  prove  ineffectual  aooner  or 
Jater,  and  enemata  become  neoessarj.  For  the  reas^jna  stated  above  {mds 
pL  113),  olive  oil,  either  alone  or  mixed  vrith  castor  oil,  fol]owed  at  once  bj 
A  small  Boap  enema,  is  perhaps  the  least  open  to  objection.  In  somo  cases 
it  becomes  necessarj  to  clear  out  the  accumulated  fasces  from  the  rcctum 
vrith  the  finger  or  with  a  scoop, 

Tbe  diet  in  the  earlj  stage  maj  be  modified,  as  in  cases  of  simple  oon- 
ipation;  in  the  later  stage  it  is  weU  to  let  the  diet  be  aa  simple  aa 
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possible,  and  those  articles  are  to  be  preferred  wliich  leave  but  little  fsecal 
residue,  such  as  inilk,  eggs,  soup,  etc. 

At  any  tirne  an  actite  exacerbation  of  distensioti  is  liable  to  occiir, 
especiallj  wben  the  bowels  have  been  allowed  to  remain  constipated  for  a 
long  period  The  likelihood  of  ulceratioii  at  such  timeB  must  be  remembered, 
and  immediate  stepa  must  be  taken  to  reduoe  the  distension.  Sometimes 
turpentine  enemata  (OL  fcerebinth  ]H^x.,  with  soap  and  water  gv j.,  for  a  chili 
of  six  months)  will  give  temporarj  relief.  Sometimes  mere  digital  examini 
tion  of  the  rectum  will  allow  gas  and  flmd  faeces  to  eacape.  The  paasaj 
of  a  long  soft  catheter  np  the  rectum  may  be  tried,  and,  combined  with  ve: 
gentle  pressure  on  the  colon,  this  niay  evac-uate  some  of  the  gas,  If  gas  or 
liqmd  f^eces  continue  to  come  awaj  through  the  tube  in  occasional  guahes 
it  is  sometimes  well  to  leave  the  tube  in  the  rectum  for  an  hour  or  umre 
prevent  reaccumulation  of  flatus.  Creasote  (lH^|-j.  every  three  hoiiral 
should  be  given  by  mouth,  as  it  certainlj  gives  some  relief  to  acute 
distension. 

The  que9tion  of  eurgical  interference  is  one  of  some  difficulty.  In  the 
early  stage  the  general  health  is  often  quite  good,  and  one  bas  to  balance  the 
po8sibility  of  tbe  child  Uving  for  several  jears,  perhaps  even  to  adult  life, 
with  the  use  of  simple  medicinal  remedies,  againat  a  posaible  cure  by  an 
operation  which  experience  shows  to  be  one  of  great  risk.  On  the  other 
hand,  if  eurgical  interference  be  deferred  until  the  distension  is  extreme, 
the  child  is  in  far  worse  condition  to  etand  the  operation,  and  the  difficulties 
of  operation  are  conBiderably  increased.  Some  of  the  cases  in  wliich  snrgical 
treatment  has  been  tried  were  in  the  ex treme  stage,  and  the  fatal  results 
are  perhaps  to  be  attributed  in  p^irt  to  this  fact.  It  must  be  mentioned, 
however,  that  in  two  cases  operation  appears  to  have  been  successful,  one 
in  vvhieh  colotomy  was  performed  (Osler),  the  other  in  which  the  descending 
colon  and  rectum  were  resected  (Treves). 
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This  is  a  frequent  result  of  straining  from  any  canse.  It  is  more 
eommon  in  children  of  two  to  aix  years  tlian  in  actual  infancy.  In  infants 
it  is  often  associated  with  a  marasmic  condition,  the  tissues  of  the  iachio- 
rectal  foBses  are  eo  wasted  tliat  they  afford  insufficient  supporfc  to  the 
rectum,  which  therefore  tends  to  prolapse.  Constipation,  diarrhtea,  the 
irritation  of  thread-worms,  a  polypus  in  the  rectum,  a  tight  foreskiu,  calculua 
in  the  bladder— any  of  these  conditions  may  be  the  exciting  cause  of  pro- 
lapse of  the  rectum. 

Sy7npto7ns,—ln  the  mildest  cases  only  a  narrow  rim  of  mucous  mem- 
brane projecfca  through  the  anus,  and  the  projection  may  be  eo  slight  that  at 
the  end  of  defecation  it  is  puUcd  in  l>y  muacular  contraction  without 
artificial  aid<  Such  a  degree  is  of  importance  only  as  the  precursor  of  the 
more  troublesome  condition,  where  the  prolapsed  mucous  membrane  remains 
down  until  retumed  artificially.  In  more  severe  caaea  t%vo  or  three  inches 
of  extroverted  rectum  may  project  from  the  anus,  and  in  tliis  condition  the 
whole  wall  of  the  bowel  descends,  and  even  the  peritoneal  pouch  may  be| 
diagged  do\^Ti.  Tlie  prolapsed  portion  is  eeen  as  a  cyHndrical  tumour  pro- 
jecting  from  the  anus,  and  shovving  on  its  outside  the  bright  red,  often  con- 
gested,  mucous  membrane,  and  at  its  apex  the  lumen  of  the  boweL  Where 
the  prolapse  has  been  allowed  to  remain  dovra  for  several  hours  or  day8  the 
exposed  mucous  membrane  may  become  dry  and  cracked,  bleeding  on  the 
least  manipulation,  and  sometimes  deeply  ulcerated. 
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Proffnosis, — As  a  rule,  treatment  of  the  cause  produces  rapid  improve- 
men  t,  the  prolapse  becomes  lesa  freqiie]it,  and  tli  en  ceases  altogether.  So 
long  as  it  can  be  reduced  easilj,  and  is  oever  allowed  to  remain  dowii  more 
than  a  few  mioutes,  the  prolapse  is  not  daagerous ;  but  where  it  has  been 
allowed  to  remain  unr^duced  for  aeveral  days,  and  redoction  haa  been 
aecompliahed  with  great  difficiiltj,  the  writer  haa  twice  known  tlie  condition 
to  prove  fatal. 

Treatment, — The  reduction  of  the  prolapse  can  uaualljr  be  accomplished 
by  gentle  pressure  with  the  fingers  covered  by  a  soft  oiled  rag,  the  child 
meanwhile  Ijing  on  its  aide.  Application  of  cold,  in  the  form  of  iced  water, 
to  the  prolapsed  mucous  membmne  may  aasist  reduction  in  difficult  cases. 
"VVliere  there  is  great  difficiiltj,  owing  to  continual  strainiiigj  or  to  Bwelling 
or  inflammation  of  a  neglected  prolapse^  it  maj  be  necesaarj  to  administer 
chloroform,  After  the  prolapse  has  been  returned  a  st^irch  and  opinm 
enema  should  be  given,  and  for  some  daja  aatringent  injections,  or  injections 
of  cold  water,  may  Ije  used  once  or  twice  a  day.  The  appUcation  of  a  broad 
Btrap  of  plaster  across  the  buttocks,  so  as  to  puli  the  buttocks  together  and 
eupport  the  rectum,  ia  often  effectual,  and  with  thia  a  pad  over  the  anns 
may  be  eombined.  Merelj  lying  on  the  back  seems  to  do  good  in  some 
cases.  A  very  efficient  metliod  for  bad  caaes  is  to  suspend  the  legs  by 
Btirrups,  as  ia  done  eometimes  for  fractured  thigh,  the  child  lyLng  on  its 
back  with  the  hipa  supported  on  a  pillow.  In  a  troublesome  čase  the  child 
ehouM  defecate,  Ijing  either  on  its  back  or  on  its  aide,  and  the  buttocks 
niay  be  supported  during  defecation  by  the  pressure  of  a  hand  placed  on 
either  eide  of  the  anus.  It  has  been  recommended  that  a  chamber-pot  with 
a  wooden  hd,  in  which  there  ia  the  aniallest  practicable  opening,  should  be 
used,  the  lid  presaing  on  the  buttocks  and  so  snpporting  the  rectum. 

Operative  measures  are  hardlj  ever  necesaary  for  prolapse  in  cliildhood 
In  fiome  casea,  however,  where  it  haa  persistcntly  recurred,  the  laxity  of 
mucous  membrane  \vhich  predisposes  to  recurrence  has  been  treated  by  the 
'  nctiial  cautery ;  thia  is  drawn  in  three  or  fonr  vertical  lines  down  the  whole 
nength  of  the  mucous  membrane  on  the  eiposed  surfVice  of  the  prolapsed 
portion.  The  appUcation  of  ncid  nitrate  of  mercurj  has  also  been  recom- 
mended (Jacobson),  Quite  aa  important  aa  the  local  treatment  is  the 
treatment  of  the  conatipation  or  diarrhcea  or  other  cause  to  which  the 
prolapse  is  due ;  in  manj  cases,  indeod^  tbis  is  ali  that  is  required. 

LITERATURK^ — Seo  bibliogrftphj,  art.  **Cbi1dr«D,  Deveiopment  &nd  Ezsminiitioii/*  iL 
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\Jakrb,  fUr  KifkderhHlk.  xx,  403.— Shattock.     Polh.  Soc.  Trant,  1890.--SrLBlEMANN%    Jahrb, 
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See  (dso  Paraltsis. 

Stnontms. — Progressive  geneml  paraljsia;  Dementia  paraljiica;  Paretio 
dementia;  General  paresis;  General  paraljais  of  the  insane.  FaraJy$ie 
ginirah  des  aHen^s,  Folie  parali/tique  (Fr.) ;  Farai]/se  dm  Irren  (Ger.)» 

Dtfiniiion, — General  paniljsis  of  the  insane  is  a  progressive  and  incurable 
dieease  of  the  nervous  sjstein,  characterised  by  bodilj  Bjmptoms  which  end 
in  paraljris,  and  mental  Bjmptoms  which  end  in  dementia,  the  disease  run- 
ning  a  fairly  definite  course  of  development,  and  tonninating  fataUj  in  from 
two  to  three  jears. 

HisTORV. — Willis  is  accredited  with  fiaving  first  drawii  attention  to  this  disease  j 
as  earlj  as  1072.  Haslara  and  Perfect  also  seem  to  ha  ve  recognised  it  at  the  close* 
of  the  last  century.  Esquirol  note<^l  the  extreme  gravity  of  those  cases  in  which 
dementia  was  complicated  with  paraljsi«,  but  it  was  reserved  for  his  pupila, 
Georget,  to  descrioe  the  conditioii  under  the  name  of  "chronic  muscular 
paraljsis,"  Delaye,  under  that  of  **  incomplete  general  paralysis^"  and  Calmeil, 
under  that  of  **  paralysis  observed  in  the  insane."  Up  to  thi»  tinie  the  aflectioa 
was  regarded  as  a  special  form  of  paraljsis  complicating  an  already  existing  Eieatal 
disease.  Bajle  (1822)  fomiulated  a  theory  that  the  condition  was  not  a  mere  com- 
plication  of  insanitj,  but  a  true  morbid  entity.  He  insisted  on  the  existence  of 
arat^hoitis  or  chronic  meningitis  as  its  predominant  lesion,  ambitious  delusions  as 
its  nec"essaiy  symptoms,  ancTcompletea  the  pictere  by  a  description  of  its  various 
sta^s  of  development. 

Parchappe  (1838)  followed  the  lead  and  strove  to  prove  that  the  alfection  waa  a 
special  form  of  insanitj.  In  1846,  boweverj  there  was  a  slight  reaction,  and 
Kequin,  ilSI.  Sandras,  Lunier^  and  Baillarger  endeavoured  to  restrict  this  view. 
They  recognised  two  forins,  both  progre&sive— the  one  with  mentril  perversions,  the 
other  Tvitnout.  In  1858  a  long  diacussion  ensued  between  the  partisans  ajid 
opponents  of  Bayle's  viewsj  and  the  notion  of  the  disease  being  a  morbid  entity 
was  accepted.  Since  then^  howeverj  its  anatomico-pathological  feattii'es  have  been 
qiie8tioned,  and  an  enormoua  mass  of  etiological  and  clinical  data  have  graduallj 
accumulated,  with  the  result  that  the  unitary  theory  is  no  longer  able  to  hold  it« 
ground. 

Bali  described  it  "  as  a  genus  comprising  manv  species,"  and  at  the  present 
tirne  many  recognise  that  it  is  not  a  sincle  nialaciy,  but  a  groiip  of  more  or  le«s 
distinct  dise^ses»  varyiog  according  to  their  causes  or  their  lesions. 

Even  the  most  ardeot  of  the  advocates  of  the  entity  theory  have  in  their 
descriptions  of  the  dtsease  included  so  many  factors  of  cansation^  so  varied 
symptoms,  and  so  manv  difierent  types  of  disease,  that  the  olla  podrida  of  general 
paj'alysis  is  in  excess  of  that  of  any  other  disease. 

The  writer  has  pointed  out  {Joum,  o/ Mental  Scimcf,  p.  305,  1896)  that  before 
we  can  decide  the  question  of  the  existence  of  true  general  paralysis,  we  have  to 
diflerentiate  between  its  group  of  symptoms  and  those  oi  progressive  partial 
paraljsis.  "From  a  pathological  standpoint  general  paraljais,  aa  we  at  present 
know  it,  seems  to  include  every  knowo  cerebral  degeneration  as  a  possible  adjunct 
of  its  pathologj,  i.e.  it  includes  many  afibctions  which  often,  occurring  in- 
dependently,  are  in  reality  special  nara!yses,  From  the  phjsical  aide  we  have  to 
consider  twD  broad  types  of  disoraer,  viz.  paralyses  which  are  progressive  and 
widespread,  and  paralyses  which  tend  to  progress,  but  which  nevertheless  remain, 
broadiy  speaking,  only  partial."    From  the  mental  side  we  have  similar  diihcultiea^^ 
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m  iuMmiieh  as  the  aboonMil  MBlal  ma&ifestAtioits  ra&ge  throngli  owt  gtttde  of 
I  erery  facolt j,  t  berebjr  reodoiiiig  m  eoncbe^  comprehen^To,  or  cam^le  maeriplloii 
f  impoBsible.  The  vmrioas  nem  cbnicftl  £acts»  such  as  the  remissioiis  uki  Hm 
reoognition  of  lateat  pmrtljwfBai,  s^pKilitic  sat  um  in e«  alcoholic^  aod  pumbrtic 
insaniti^  have  gradttaOjr  OTfrtlifOwn  the  enuty  theory,  which  includes  but  taik 
L  to  explain  them.  Were  we  to  exeltide  ali  thoae  tjpes  which  simalate  pro^reaiTe 
I  general  paraljsU  (pseudo-forms),  bat  whi<^  do  not  ful£l  the  r6l6  Uid  down  ui  most 
I  teact-books^  general  parmljsia  itself—as  a  distinct  diaease— woald  fede  into  in- 
I  Bignificance,orevenceasetoe3dst.  Until,  bowever,  we  have  carefully  difierentiated 
I  the  mnomerable  factors  incloded  in  what  is  at  present  knowii  as  ""macrmi 
I  paralysifi,"  it  is  convenient  to  retain  the  term,  and  to  use  it  in  deficrtQin|[  a 
I  paralytic  dementia  contiating  essenliaUj  of  dementia  oombined  with  progresaiir« 
I   paraljsisL 

Causatiok. — General  paraljsis  of  the  insane  affects  moet  commonlj  men 
of  middle  age  wbo6e  neirous  ^stems  ha  ve  been  nndulf  ejerci^ed  in  the 
strugglee  and  competitions  of  life,  and  in  most  cases  tbe  diseaae  ia  further 
determined  by  vicious  modea  of  Ufe,  errors  of  diet,  injudicioua  use  of 
stimulants,  undue  exercise  of  sexual  functions,  and  n^lect  of  the  restoratiTe 
power  of  sleep.  It  ia  comparativelj  i:'ape  in  a  pureljr  agricultiiral  popula- 
tion,  but  among  thoee  who  dwell  in  cities  and  are  aubject  to  stresa  and 
atrain  it  ia  Terj  common.  It  is  in  the  great  centrea  of  population,  whero 
the  people  are  too  thick  on  the  ground,  that  the  constant  atruggle  for 
Burvival  reacts  most  upon  the  nervoua  s^stems  of  a  nerrous  age.  It  is 
among  the  fiiU-bodidd,  vigorous,  and  active  that  the  diaease  finds  ita  abode« 
&nd  it  is  the  inextinguishabl6  thirst  for  warm,  vital  human  life,  the 
^  preference  for  lit  streets  and  the  restlees  phantasmagoria  of  the  city,  that 
i  attracts  men  burning  with  the  fires  of  a  full  life.  The  craving  for  sensationa 
and  satisfactions  of  manj-aided  life  hos  its  tragic  side,  and  in  endeavouring 
to  devour  the  world  men  but  consume  themselves  in  the  procesa  In  brief, 
general  paraljsis  is  the  outcome  of  stresa  and  strain,  alcohol  and  sjpMlis, 
L  ali  of  which  are  met  in  the  deaire  for  keen,  quiek,  ample  life.  In  every 
r  Bense  it  is  the  mind  which  is  the  standard  of  the  man,  and  nothing  succeeds 
like  alcohol  and  sjphilis  in  effacing  the  rational  and  moral  facultiea  of  even 
the  nobleat  and  richest. 

It  is  comparativelj  aeldom  that  alcohol  alona  is  attributed  as  tbe  cause 
r  of  general  paraljsis,  but  intemperance  does  not  necessarilj  mean  onlj 
fobvious  and  palpable  dninkemiess.  From  the  very  moment  in  whii.'h 
alcohol  haa  distiirbed  the  healthj  exercise  of  the  men  tal  facultiea,  or  him 
impaired  the  moral  sense  by  unduljr  exciting  the  animal  passions,  or  has  in 
any  way  unfitted  a  person  from  discharging  his  duties  in  the  proper  strugglo 
for  survival,  from  that  moment  haa  there  been  guilt  of  intemperance.  A 
nation  must  be  depraved  and  wretched  in  proportion  as  it  abounds  in 
drunkennesB,  and  theever-iiicre*iaingweakne88and  brain  decay  as  manifestad 
in  general  paraljsis  is  but  one  indieation  of  the  disastrous  results  of 
alconoL 

Of  late  jears  the  relationship  of  syphilia  to  general  paraly8is  bas  been 

much  discussed*    The  writer'e  experi€nce  hae  led  Mm  to  believe  that  sjphilis 

f  10  one  of  the  most  important  of  the  factors  of  causation  of  a  degenerative 

neuroais  which  is  included  in  and  described  as  general  paraljsia     At  least 

l60  per  cent  of  thecasea  of  general  paraljsis  under  his  čare  have  had  defioite 

ftiatories  of  sjjthilis,  and  prolmblj,  if  aH  the  facts  were  known,  tlui  p^rcontago 

would  be  greater.     The  foUowing  tjpes  of  insanitj  aasociated  with  sjphilia 

oocur: — 

1,  Tjpes  not  entirelj  conforming  to  the  clasaieal  dcsc^ription»  of 
igeneral  paraljsis. — The  symptoms  are :  muscular  tremors  in  Umgiuj  and 
Kands^alterations  in  speeob,  inequalitie8  of  pupils,  illusions  ur  hallucinations 
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of  the  special  senses,  depreBaion  or  exaltation,  loss  of  memory,  mental  weak- 
nesa,  temporarj  losa  of  consciousness,  and  not  mfrequeiitly  partial  paraljsia 
or  hemiplegia,  The  diagnosis  is  difficulfc,  and  sometimes  ao  autopsj  alooe 
18  alJe  to  deteroiiue  the  exi8tence  of  either  simple  cerehral  Bjphilis  or  the 
diObse  periencephalitis  of  general  paraljais.  To  this  typ€  Ftmrnier  has 
applied  the  name  of  general,  si/philitu  2)seud9'paralyds,  or  general  pseudo- 
paraljfiiR,  inipljing  in  no  respect  aiiy  morhid  entitj  whatever,  etill  less  a 
*'  moditied  general  paralyai8/*  and  stili  lesa  "general  paraly8iB"  pecuUar  to 
aj^philis,  hut  merely  iniplying  a  particular  modificiition  of  cerebral  ej^hilia 
recalling  more  or  less  the  pathological  phy8iognoray  of  general  f»araly8is, 

2.  Types  wliich  have  a  hi8tory  of  8y]>hilis,  bnt  present  no  featnre  pertain- 
ing  to  sjrphilia,  or  are  exclu8ively  aj^hiHtic,  are  not  inf^nenced  by  anti- 
8yphilitic  tre<itment»  aod  have  a  pathology  of  the  nature  of  a  general 
encephalepathy  rather  than  of  cerebral  syphilis.  The  8ymptoms  are  mainly 
those  of  80-c^ed  true  general  paralyei8,  and  the  condition  may  he  ternied 
para^philiiic  general  ^Mra/i/s?'s. 

3.  Type8  seen  in  early  lite  and  dne  to  inherited  syphili8, — Not  only  may 
there  be  arrest  or  defeut  of  mental  or  physical  development,  hut  there  may 
be  epilepsy.  In  some  casea  local  lesiona  about  the  craniuni,  menibranes,  or 
the  brain  itself  may  account  for  the  paraljsis  and  the  mental  defect,  There 
are,  however,  other  cases  in  wbich  the  evidence  of  Bj^ihiliB  is  quite  clearly 
determined,  The&e  caaes  present  a  remarkahle  resembknee  to  general 
paraly8is.  The  salient  featiires  of  aome  of  them  are  8low  but  progressive 
dementia,  with  8teady  development  of  generalised  paraly8is  and  great 
emaciation,  Whether  tliey  are  true  cases  of  early  general  paraljsiB  is  etill 
doubtfiil ;  they  niight  be  termed  cases  otcon^enitalparas^i/philitic  j^Togressive 
parali/sis. 

4  Numerous  other  types  of  cases  with  mental  or  phjsical  Bjmptoms  occur, 
without,  however,  bearing  any  resemblance  to  progreasive  paralysis ;  they 
need  not,  therefore,  be  coneidered  here, 

The  close  relationship  of  tabes  to  general  paralysia  has  been  urged  qmte 
recently  by  Mott.  The  relative  frequency  of  the  occurrence  of  8yphili8  as  a 
caii8al  faetor  in  hoth  diseaaeB  is  n(>tieeal>le,  hut  this  alone  hardly  seems  to 
jnstify  the  asaiimption  that  the  two  state^  are  identieah  Sjstemic  spinal 
lesions  of  Ben3ory  or  motor  tracts  niight  result  from  the  same  cause,  and  the 
proof  of  8yphilitic  origin  of  tal^es,  primary  cerebral  spastic  paraplegia,  or  of 
general  paralyHi8,  does  not  warrant  the  assumption  that  they  are  one  and 
the  same  diaease. 

PATHOLOtJT. — None  of  the  uiorbid  brain  changes  found  ciin  be  said  to  ]ye  dis- 
tinctive  or  exciusive  to  general  pandvsb.  Tbe  skuU-cap  is  usiially  heavier  than 
nonnal  and  may  exhibit  exostoses.  The  dura  mater  not  uiicommonly  has  nisty 
discolaration  of  its  inner  aurface,  or  arachnoid  cjsts  may  be  present  The  sub- 
dural  or  siiharachnoidal  fiuid  is  tnrbid  and  increased  in  amount*  The  arachnoid 
itself  may  be  thickened,  opaque»  watery,  or  gelatinous.  The  pia,  or  stripping, 
adheres  to  the  cortex  cerebn  along  the  sunimits  of  the  gvri,  especiallv  of  tlie  frontal 
and  parietal  loljea,  The  gyri  are  atropJiied  and  the  lateral  ven  trie  les  wideDed, 
The  atrophj  markedlj  affect«  the  central  and  precentral  gyi%  basid  ganglia,  pons, 
and  medulla.  Small  roci  of  softcning  are  coramon  in  the  gray  and  white  matter  of 
the  i>arietal,  central,  and  temporal  gyri.  Degeneration  of  the  aiterioles  in  con- 
junction  with  increase  of  arterial  hlood  pressui-e  mav  cause  hienioiThagic  foci, 
especially  about  the  basal  ganglia,  pons,  and  niedulla,  gray  degeneration  and 
atrophy  of  the  cranial  nerve  roots  are  frequent,  Tlie  dura  mater  of  the  spinal 
cord  may  be  ad  here  nt  to  the  vertebroe,  the  cord  tunics  lx!mg  thickened  chieHj 
po8teriorly.  Ha^morrhagic  or  calcareous  deposits  on  the  inner  surf^ice  are  not  so 
rrequent  as  in  the  brain.  Various  svstemic  lesions  of  tbe  cord  itself  occur,  the 
blood-vessek  are  frequently  congesteci,  and  adhesions  may  be  formed  between  the 
pia  and  cortex. 
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The  histological  changes  in  the  brain  substances  ar«^— inot^«««  ol  bfeod-vt-^s^K 
which  are  disteDded  imd  tortuous  ;  ^roliferation  of  nu  te  vmil  1 

€Xtnivasation  of  leueocvtes ;   blocking  o£  the  subau  .     mid  prr 

LJjmph  spa^^s  by  Ijmph-corpuscles  and  waste  pr«ducU;   iitcr^tis«^  of  - 
ptepecUllj  in  the  outeraiost  Tayer  of  the  corte3c ;  df^generatiott  of  the  n 
and  their  pit>cesses,  begiiinirig  usuAlly  in  the  apical  prooesses,  the  cell'b<> 
going  granular,  fuscoua,  sclerotic  changes^  or  vacuolatioti ;  wastii\g  »nd  • 
tiun of  t he cortical association nerve-libreA,     In brief,  the ronni?cti vo  ti  s 

hvpertrophied  and  the  nerve  tissueiis  atrophied.    The  peripheral  ner\  v 

Oi  the  sjinp&thetic,  the  muscles,  and  variaus  organs  of  the  Ih>1\ 
endences  of  degeneration.     The  real  na  t  ure  of  the  pathological  pt 
tindetertnined,  and  we  do  not  know  how  far  it  maj  be  attribute«!  lo  un-  muuvnv^i 
of  a  toxin  deri  ved  from  withont  or  within. 

SvMPTOMa — L  Siadium  Prodronude, — Sometiines  the  disease  comes  on 

suddenlj  without  any  waniiiig,  but  usuallj  there  are  eensorj,  motor,  or 

mental  sjTnptom&     The  8ensory  wanmig8  are,  Budden  losaes  or  defects  of 

r  fche  special  senses,  illusions,  or  hallucinationa.     The  mot(^  are,  slight  or 

ptemporaij  aphasia,  hemtation  in  speech,  loss  of  power  of  espresBiOD^  bhirring 

of  articulation,  tremor  of  tongue,  ataxie  or  sjmstic  alt^ration  in  gait»  pirtiiu 

paraljeis,  convulsive  seizures,  ineqiiality  of  pupils,  reflex  iridoplegia,  chnTjges 

in   mu9cy.lar  electric  re^ctions,  alterationa  in  hand\vritiiig,  imi>airment  of 

.  highest  phjsical  technique.     The   mental  warning9  are,  loss  of  highest 

P^wer8  of  adjustment  of  the  mind  to  the  requirement8  of  the  individual*« 

profeBsion  or  trade,  loss  of  power  of  attention,  restlesaness,  changes   in 

temjjer,  moral  perveraions,  and  loss  of  controL     General  inatability»  titful- 

^Deas,  undne  emotionalisin,  boastfnlness,  expansive  benevolence,  extravaganc-e» 

™ta     Vaso-motor  sjmptoras,  such  as  congestive  attacks,  cepbalalgia,  vortigo, 

fajperidrosis,    loeal    cutaneous    hjpersBmiaBi    cjanoeia,    gastro  -  intestinal 

diflorders  may  occur,  or  the  trophic  functions  may  be  deranged,  as  ahown  by 

changes  in  the  skin,  hair,  nails,  muscles,  and  boues.     Tho  secretiona  may 

also  be  altered  in  their  composition.     Thia  stadiimi  has  Ein  average  duration 

of  one  year. 

2.    Siadium   Acutum. — ^U8iially   nshered    in    by  melancholia,   mania^ 

dementia,  or  by  convulsive  seiznres  followed  by  confosion  or  stupar.     Tho 

physiciil  and  mental  0ymptoms  become  more  fully  develojied     ThiB  stage 

yisually  extends  over  a   period   of  about  a  year.     The  8(m8ory  8yinptonifl 

ptiecome  more  marked  m  the  form  of  definite  illusionsor  haOucinations ;  the 

tinniina  aurium,  deafnesa,  diplopia,  aoiblyopia,  coloiir  bUndiios«^  anosniia, 

ageusia,  parageiisia,  and  the  disturbances  of  general  senmtion  of  the  MUidimn 

prodromale,  now  become  misinterpreted,  and  form  a  partial  banis  for  the 

development  of  delusions.     Melancholia  with  hypoehondriasiB  niay  f«»rm  tho 

chief  mental  8ymptoms,  or  there  may  be  a  maniacal  outburst  with  great 

Lexaltation,  %iolence  and  delirium,  with  rapid  advance  tow&rdB  terminal 

"dementia  and  death.     In  milder  tjpes  there  may  be  merely  weak-mindi_^d- 

nese,  with  or  without  exaggerated  ideas,  or  megalo-mjiniacuil  debiflinnH.     Im- 

pulsive  acl8  and  emotional  outbursta  are  conimou.     AlttTution  in  (.'hara«."k'r 

is  very  marked,  the  docile  beeome  irritable,aBd  the  hard  faeila     Seldom  do 

they  recogniae  the  disease  from  which  they  sufler,  even  though  they  thi»ni- 

selves  may  be  medical  men  and  able  to  diagnose  it  in  othera     TheeKaltation, 

or  m^galomania,  though  common  in  geneml  panilysi«,  is  not  invariabla  nor  i« 

it  contined  to  it.     The  geDeral  feeling  of  benevolenw  in  general  panilytiei«, 

however,  is  fairly  constiint,  wherea8  it  ia  not  coTiunon  in  ulcolmlic  mania, 

^deluaional  insanity^  or  in  monomanias  of  grandeur.     Micromania,  ur  the 

nenae  of  "  belittlement/'  alBo  occurs,  and  is  uBualIy  aaaociated  with  mme 

^)erver5ion  of  the  cutaneoua  eense. 

The  imviory  may  be  altered  in  vorious  wayB.    Sometimea  in  tho  earlicr 
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stages  there  ia  hypermneaia  or  exaltatioii  of  memorj ;  in  other  cases  there 
is  a  progreasive  aiimesia  from  the  first,  The  "  law  of  regression  "  Ls  here 
exemplified,  in  that  the  loss  advances  progresaivelj  from  the  uDstable  aod 
most  rečen  t  to  the  stable  or  iiiore  organised  acquirements.  In  these  caees 
of  general  disBolution  of  the  memoij  an  invariable  path  is  foUowed,  viz, 
memorj  of  recent  events  goes  first,  then  that  of  ideas  in  general,  next  feel- 
ings,  and  laatlj  acts.  In  instances  of  partial  dissolution  the  lose  abo  foUowa 
an  invariable  path,  viz.  proper  names,  common  nouns,  adjectives  and  verbe, 
interjectioDB,  gestures.  Clinicallj,  it  is  important  to  note  that  progreasive 
loss  of  memory  is  usnallj  pathognomonic  of  cerebral  degeneration*  In  the 
earlj  stages  of  general  paraljsis  the  impairment  of  memorj  is  sometimes  the 
most  marked  Bjmptom.  Sometimea  the  law  of  regreBsion  undergoea  a  re- 
mission,  or  the  progression  maj  be  arrested  for  a  tirne.  Progressive  loss  of 
memorj,  however,  is  not  conlined  to  general  paraljsis,  but  maj  exist  in 
sjphilitic  disease  of  the  brain  or  meninges ;  various  organic  lesions  of  the 
brain,  meninges,  or  vessels ;  in  association  with  idiopathic  morbid  processes, 
traumatisms,  toxic  agents,  etc,  Sometimea  progressive  loss  foUow8  upon 
spinal  atfections^  snch  aa  locomotor  ataxj  or  multiple  selerosis ;  or  it  maj 
result  from  epilepsj,  hjsteria,  somnambuHsm,  chorea,  paraljsis  agitans, 
asthma,  exoplithahnic  goitre,  or  myxcedema.  Variona  forma  of  paramnesia 
are  aleo  common  in  general  paraljsis. 

The  speeial  senses  maj  in  the  earlier  stages  be  exalted  and  hjperacnte, 
but  as  the  disease  progresses  tliej  gradnallj  become  blnnted  and  defective, 
Hallucinations  of  sight  and  hc^ring  are  present  at  some  perioil  in  quite  50 
per  cent  of  the  cases.  Ansesthesia  of  the  cntaneous  nerves  is  almost  invari- 
able in  the  later  stages.  Analgesia  is  also  a  noticeable  sjmptom.  ULnar 
analgesia  (tested  bj  preasure  on  the  trunk  of  the  ulnar  nerve  in  the  ulnar 
groove)  is  more  frec[uent  in  general  paraljsis  than  in  other  forms  of  disease, 
even  than  in  thoae  \vhich  have  other  severe  distnrbancea  of  sensibilitj. 
Thia  sign  (ulnar  siff7i)  is  most  common  in  tabetic  forms  of  general  pamljsia 
The  absence  of  reflex  action,  when  the  finger  is  thrnst  between  the  fauces  | 
(phari/nffeal  si^n),  is  also  verj  commonlj  met  with. 

The  eje  sjmptoms  are  nnmerous  and  of  gi'eat  significance.  Transitorj 
defect  of  vision  maj  form  an  earlj  sjmptom,  later  there  maj  be  optic 
nenritis,  atroph j,  and  blindness.  The  piipils  are  generaUj  nnequal,  often 
irregular  in  outUne  and  defective  in  their  reaction*  Inequalitj,  though 
common,  is  not  pathognomonic  of  general  paraljsis.  The  reaction  of  the 
retino-iridal  apparatus  to  stimnli  is,  however,  of  great  importance*  The 
rhjthmic  oscillations  of  the  ms  corresponding  to  the  respiratorj  rhjthni 
maj  be  abolishcd ;  the  normal  dilatation  of  the  pupil  associated  with  bodilj 
muscular  movementa  maj  also  be  absent.  Of  more  importance,  however,  is 
the  failure  to  produce  dilatatioo  bj  aconstic,  tac  tile,  painful,  and  electrical 
stimuK  Thifl  "  reflex  dilatation  **  (Erb)  maj  exist  in  spite  of  aniesthesia  of  ] 
the  surface  stimulated,  and  the  failnre  of  this  reaction  in  cases  of  general 
paraljsis  is  unaccounted  for.  It  ia  difficnlt  to  obtain  this  reflex  when  the 
pnpils  are  contractei  Sometimes,  however,  though  no  response  can  be 
obtained  to  stimulation  of  the  skin,  dilatation  maj  result  from  emotional 
disturbance  throiigh  the  agencj  of  the  sjmpathetic.  The  so-called  '*  hij^pus,'* 
or  wide  rhjthmic  oscillations  occurring  independentlj  of  respiration,  is  a 
Bjmptom  also  seen  in  general  paraljsis.  Consensual  dilatation  or  contrac- 
tion  to  light  stimnli  is  sometimea  impaired.  Failure  of  one  eje  to  react 
both  to  indirect  and  direct  light  stimuli  indicates  that  eje  to  be  the  one 
affected,  and  the  lesion  to  be  a  paraljsing  lesion  affecting  the  8jm]:»athetdc 
fibres  of  the  defective  side.     When  there  is  no  marked  contrast  on  ahading  . 
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both  eyes,  failure  on  one  &ide  to  contract  or  dilate  on  direct  light  stimula- 

tion,  failure  on  the  same  side  to  excite  its  fellow  conaensuallj,  and  its  own 

consensual  reactioa,  follo^ing  excitation  of  the  sound  eye,  then  the  lesion  is 

probably  in  front  of  the  chiausma,  either  retinal  or  affecting  one  optic  nerve. 

Bevan  Lewis  has  indicated  that  in  certain  easefl  of  general  paral jsis  the 

initial  contraction  to  coocentrated  light  may  be  succeeded  by  a  8econdary 

dilatation — the  pupU  expanding  \ddely  in  spite  of  the  concentrated  illumina- 

tion,  and  he  regards  thia  as  one  of  the  earliest  aigns  of  a  failing  motor  oculi 

L  nucleus — the  centric  expansions  of  the  third  nerve  Iteing  readily  eithausted. 

I        There  seetns  to  be  no  definite  relationship  between  pupillary  ineqnality 

I  snd  the  efficiency  of  the  iridal  reactions.     Paralytic  mydriasi8  is  ii8iiaUy 

r  associated  with   exagg€rated  knee-jerks,  and    sometimes    ankle    clonus. 

Tongue  tremors,  marked  affections  of  articulation,  tremors  of  the  lipe  and 

muscles  of  the  lower  facial  group  and  of  the  handa     Tremors  and  twitching 

movementfi  of  the  muscles  of  the  brow  are  eaid  to  indicate  alcohol  as  a 

probable  factor  of  causation.      Tabetic  caaes  with  iridoplegia  have  also 

altered  retie^ea.     Eomberg*s  sign  may  be  present.     Sometimes  thia  sign 

cannot  be  obtalned  ttpon  closing  the  eye8  and  approximating  the  feetj  but 

I  if  the  body  is  tent  forward  8waying  movements  occur.     Where  the  pupils 

lare  small  or  myotic  the  sjTnptoms  are  usually  tabetic.     Accomrnoilative  re- 

action  may  be  netained,  but  the  Argyll-Eobert8on  ejmptom  is  present, 

TJ8ually  the  oculo- motor  8ymptonis  appear  first— the  loss  of  knee-jerk 

appearing  later  on. 

Bevan  Lewi9  tabulates  the  following  five  groups  of  8ymptom8  as  oocur- 
ring  in  progressive  paralysis  of  the  insane : — 

1.  Paralytic  mydriasi8;  a  p6U"tial  refiex  iridoplegia  (light),     Increased 
myotatic  irritability.     Excea8ive  facial  tremor  and  6i)eech  troubles,     Great 
Loptimism  with  profound  dementia. 

r  2.  Mydriasis  with  associative  iridoplegia  rapidly  passing  in  to  the  cyclo- 
plegic  form — an  early  sjmptom.  Fretiuent  myotatic  excea8,  but  no  contrac- 
turefi.  Late  speech  trouble.  Acute  excitement  with  frequent  convulsion& 
Very  rapidly  fatal  course.    (Preponderance  of  9yphilitie  history.) 

3.  Spastic  myosis;  a  complete  reflex  iridoplegia.  Abaent  or  greatly 
impaired  knee-jerk.  Failure  of  equiljbratiou ;  locomotor  ataxy,  defective 
Uaenaibility*  Very  defective  articulation.  Mueh  optiinism  and  excitement, 
F  4  Late  eye  symptom8:  paralytic  mydriaaiB,  a  partial  retlex  iridoplegia 
(for  light  only).  Ataxic  pai"aplegia  confined  to  lower  extremitiea  {^liiifl 
ido  not  participate.)  Great  facial  ataxy  with  extreme  troubles  of  speech. 
lEpileptiform  seizures  ushering  in  pronounced  mentid  enfeeblement. 

6.  No  oculo-motor  symptoms  beyond  occasional  ineqiiality*     No  eontrac- 
tuies,  but  notable  myotatic  exce88.     Na  disturbance  of  equilibratiou,  loco- 
tdnotion,  or  sensation.      Speech    troubles  not  pronounced.      Epileptifomi 
Pieizures  very  rare»  but  from  the  lirst  progreasive  deepening  dementia. 

The  handwriting  is  almoat  chanicteristic.  Letters  are  often  shaky,  in- 
oomplete,  detached,  or  illegible.  In  the  early  stages  general  j»aralytic8  also 
often  write  voluminoualy  and  quickly. 

Seizures  of  various  kinds  occur  either  as  early  8ymptoms  or  as  marked 
features  of  the  later  stages  of  the  disease.  They  vary  in  8everity  from 
|gimple  congestive  to  epileptiform  or  apoplectiform  attacks.  Some  have 
naieroly  alight  attacks  of  giddiness,  temporary  losa  of  consciousneas  (petit  nuU), 
or  transient  loss  of  funetion  of  one  of  the  special  aenaes.  In  the  stadium 
tftcutum  congestive  seizures  are  common  and  may  resemble  tbose  of  epilepej 
br  a|>oplexy.  These  attacks  sometimes  come  on  without  \^'aming,  or  they 
ipiaj  \m  heralded  by  slight  rise  of  temperature,  confusion  of  ideas,  or  by  some 
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gastric  disorder.  They  are  irregular  in  tbeir  recurrence.  Sometimes  the 
epileptiforni  tifcs  follow  a  definite  line  of  development,  and  thej  usuallj  leave 
behind  thern  more  physic4il  and  mental  weakne8S  than  do  ordmary  epileptic 
fits.  ApoplectiforDi  aeizureB,  on  the  other  hand,  are  followed  by  leas  serioua 
plijaical  and  mental  troublea  thari  in  tlie  čase  of  true  apoplexy.  The 
apopleetiform  seizures  may  be  attended  with  one-sided  convulsiooB,  with 
rigiditj,  convulsive  movements,  bnrning  of  the  head  to  one  eide,  and  conia 
lasting  for  hours.  They  resemble  apoplexies,  except  in  that  the  condition 
is  temporary,  and  any  paralytic  efifects  U8ually  ditiappear  in  the  course  of 
a  few  day9.  Sometimes,  however,  mental  dulness,  drowaines8,  or  excite- 
nient  follDW8  the  apoplectiform  attacks,  and  may  persist  for  daya  or  week8. 
Severe  seizures  may  be  followed  by  gradnally  increasing  coma,  pal8y,  and 
death.  In  fatal  seizures  associated  with  hemiplegia  the  brain  may  be 
aifected  bj  coarse  dieease  or  hiemorrhage.  Tetaniform  and  hy8terifonn 
attacks  also  occnr  oceasionaUy  in  general  paralyais.  The  temperature  is 
Bubjeet  to  iiTegular  fluctuations  quite  independent  of  seiziu-es.  In  maoiacal 
atates  the  temperature  may  rise  8lightly.  Sometimes  also  in  hypo- 
chondriacal  forms  there  may  be  an  evening  rise.  If  excitement  is  protracted 
for  aeveral  daya  there  may  be  a  rise»  followed  by  a  fall  with  the  subsidence 
of  the  excitement.  In  some  inBtances  the  temperature  rises  to  102°  or 
ldiy  \vithoiit  auy  apparent  physical  cause,  Subnormal  temperatures  are 
not  comraon  during  the  stadium  acutum,  but  in  the  third  stage  they  are 
relatively  frequent.  Fluctuations  are  relatively  more  frequent  in  patients 
\\ith  seizures,  excitement,  or  wit!i  motor  diaorders.  The  circulation  and 
pube  vary  con8iderably,  and  in  some  cases  indicating  a  primary  cardiac 
enfeeblement.  In  maniacal  cases  with  motor  excitement  the  blood-pressure 
tends  to  become  lowered :  in  quiet  cases,  on  the  other  hand,  it  is  raised. 
In  the  stadium  acutum  the  pulse  rate  is  relativelj  more  frequent  than  is 
the  čase  in  the  other  stages, 

The  aliinentary  functions  are  usually  active  and  well  sustained  through- 
out  the  conrse  of  the  tlisease.  Duriug  the  earij  stages  there  may  have  been 
gastro-intestinal  troubles,  but  in  the  stadium  acutum  the  appetite  ueuallj 
becomes  increased;  organic  sensations  of  discomfort  seldom  occur;  sensa- 
tions,  which  in  the  healthy  usually  indieate  the  condition  of  the  stomach 
and  iotestines,  are  abseut,  and  the  want  of  kiiowledge  as  to  whether  they  ^ 
have  had  enough  food  leads  to  great  increiise  in  bodily  weight.  Progressive 
djsphagia  is  the  nilej  and  is  dne  to  defective  reflex  action,  incoordinate 
action,  and  later,  paresis  of  the  musclea  of  deglutitiou.  Sometimes  8wallow- 
ing  is  almost  impossible  owing  to  bulbar  lesions,  or  to  pharjngeal  and 
laryngeal  ana^sthesia.  The  dangers  of  death  from  choking  are  great,  and 
carefol  attention  to  proper  mincing  of  food  is  necessary. 

The  functions  of  the  bladder  and  rectum  become  affected  as  the  disease 
advances,  The  urine  is  ptissed  involuntarLly  or  retained,  or  there  may  be 
retention  with  incontinence  due  to  an  overfull  bladder.  The  habits  become 
foul,  and  the  patient  requires  much  personal  attention.  The  sexual  power, 
which  may  have  been  much  exalted  during  earUer  stages,  now  becomes 
impaired,  and  later  lost. 

The  disorders  of  muscular  and  motor  control  are  uuraerous.  The  Hnesi 
of  expre88ion  on  the  face  become  obliterated,  and  there  is  tremor  of  the ' 
musclea  when  movements  are  ^>erformed.  This  tremor  is  most  marked 
about  the  muscles  of  the  lips  and  tongue,  and  may  be  finely  fibriUar  or 
coarsely  ataxic.  The  speech  is  difficult,  heeitating,  blurred,  with  slurring 
over  labials,  sibilants,  or  dentala.  Words  are  jnmMed  together,  or  there  is 
elision  of  syl!ables»  or  a  species  of  stammering.     Theae  speech  disorders  may 
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be  dae  to  defeots  of  (1)  idmtion — either  defective  memorj,  or  impaired 
isssociation  of  ideas;   defects  of  (2)  articulation — ataxjc  or  amnesic;   or 
^defects  of  (3)  j>Aona^io?t— the  vocal  corda  or  Lhe  phjsical  apparatus  serviog 
them  being  impaired. 

Other  sjTBptoms  are  common,  such  as  slavermg,  smackmg  the  lips, 
Bucking  movements,  grinding  the  teeth,  or  constant  8wallowing. 

The  gait  may  be  ataxic,  paretic,  spastie,  or  the  attempt  to  move  maj 
csall  forth  trembling  of  the  limbs.  In  some  cases  coarse  trembling  of  the 
whole  body  occurs,  wheii  Eomberg'8  test  is  attempted.  Charcot's  dictum 
that  immobilitj  is  the  finest  movement  of  a  eoldier  is  beie  exempMed,  and 
the  co-ordination  tequisite  for  immobility  is  defective.  Convulaive  tremors 
irithout  pyrexia,  athetosis,  and  choreiform  movemente  ara  sometimea  seem 

The  reflexe8,  superficial  and  deep,  varj  considerablj*  £xaggeration  of 
knee-jerk  is  often  associated  with  jerky,  tremulous  band  grasp.  twitcbing  of 
face,  lips,  tongue,  and  limbs,  rigiditj  of  proximal  muscles  of  tnmk  and 
limbs,  seizures,  and  dementia.  Absence  of  knee-jerk  is  often  associateil 
with  coarse  ataxic  gait,  gross  disturbances  of  sensation,  cutaneous  and 
articular,  with  consequent  loss  of  Bo-called  miiscular  sense,  and  megalotnania, 
Various  vaso-motor  sjmiptoms  occur,  such  as  capiUarj  congestions  over 
'  the  malar  bones^  erjthematous  and  sudaminal  affections  of  the  skin,  bed* 
sores,  tache  cerebrale,  puoctiform  hiemorrhagea  under  the  skin  after  seizures, 
purpuroid  blotches,  bruise-like  swellings,  independejitlj  of  any  traumatic 
cause,  otha^matomata,  bullse,  eechars,  umlateral  local  6weats,  etc.  Nutritive 
and  trophic  defects  are  evidenced  by  alterations  in  the  body  weight,  dull, 
earthy,  greasy,  herpetic,  ecthyniatQus,  furfuraceous,  or  pigmented  skin. 
Herpes  poster  is  common,  and  pemphigus  parasyphiliticus  oocors  in  the 
later  stages  of  the  stadiiim  acutnoL  Furuneles  and  carbuncles  appear. 
I  Bed*sores  occur  from  pressure  and  escremental  irritation,  and  assume  a 
chronic  type,  or  they  may  be  acute  and  due  to  cerebral  or  spinal  lesions«  and 
appearing  mo8tly  after  seizures. 

The  muscles  sometimes  undergo  progresaive  atrophy  or  fatty  degenera* 
tion,  or  eachibit  hs3ematomata  or  extenaive  ecchymoses  as  the  result  of  slight 
i  injury,  etc.     The  bones   tend   to  become  more   brittle  and  more  easily 
^  fractured.     Special  artbropathies  also  sometimes  occur, 

BemissiofiB  of  the  symptomB  may  occur  during  the  earlier  stages  of  the 

disease.     These  remissions  are  most  frequent  in  cases  with  maniacal  excite- 

[  tnent.  and  in  which  alcohol  bas  been  a  factor  m  the  causation.     The  re- 

mlasion  may  be  coioplete,  so  that  the  patient  may  resume  work  for  a  time, 

[  Seldom  is  there  more  than  one  complete  remission. 

I        The  stadium  demeniim  is  the  tkird  and  iinal  stage,  and  ertends  orer  a 
period  of  an  average  duration  of  one  year.    The  dementia  becomea  more 
marked.     There  is  loss  of  special  and  common  sensation ;  objects,  persons, 
and  places  are  no  longer  recognised ;  the  condition  ia  almost  pur8ly  nega- 
tive, and  the  patient  is  Incapable  of  self-care ;  occa8ionally  there  may  be 
tiaoes  of  former  hallucinations  or  delusions,  or  brief  attacks  of  excitement 
I  ciocar.     With  the  mental  hebetude  there  is  neglect  of  the  daily  want6  of 
I  nature ;  vesical  and  rectal  troubles  appear ;  ataxia  givee  way  to  paresis, 
[  and  the  patient  becomes  helpless  and  bed-ridden.     The  oircuIatory  and 
I  tm>iratory  functions  are  affected,  and  dyspnoea  and  8yncope  from  heart 
[  fidfure  are  common.     Tremors,  spasms,  atrophies,  contractures,  teeth-grind- 
ing,  decubituSf  and  dysphagia  become  more  pronounced,  and  death  occurs 
I  tbrough  intestinal,  renal,  or  vesical  inflammations,  bed-sores,  septic  infection, 
leongestive  eeizurBs,  or  by  cedema  of  lungs,  pneumonia,  embolifflu,  or  cerebral 
I  efiuBiona.    The  duration  of  a  typical  caae  is  therefore  about  three  year&     In 
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gallopiBg  cases,  however,  death  maj  ensue  withiB  a  few  months  of  the 
oaset.  In  Bome  tabetic  casea  the  duration  is  of  great  length,  aod  may 
extend  over  8ix  or  seven  yeara.  Some  of  the  sjphilitic  and  parasyphilitic 
Cttses  also  run  through  a  protracted  course. 

The  DiAGNOSls  is  ofteu  extremelj  difficult  in  the  earlier  stagea  Wlien 
W6  remember  that  the  progressive  paraljsis  may  start  with  almost  any  form 
of  inental  or  jjhjsical  tlieorder  the  difficidtj  can  be  readilj  appreciated. 
Careful  attention  to  anj  bistoij  of  sjphiUs  or  alcohol  in  the  čase,  and  the 
presence  of  any  of  the  phjsical  8ymptoms  already  enumerated,  will  aid  in 
coming  to  a  decision.  A  difterential  diagnosis  will  have  to  be  made  from 
alcoholic  disorders,  which  may  simukte  general  paralysis  in  ahnoat  every 
particular,  but  from  which  the  patient  may  recover;  Bjphilitic  cerebral 
adeetions,  ahreadj  conaidered;  lead  poisoning;  convakions  of  kidney 
disease ;  cerebral  tumours ;  tabes ;  various  8ystemic  spinal  lesiona,  with 
associated  mental  sjmptoms ;  disseminated  scierosis ;  paralysis  agitans ;  sun- 
stroke ;  epilepsy ;  apoplexy ;  various  paeudo-general  paraljses,  which  form 
&equeke  to  fevers,  malaria,  traumatisms,  etc* 

Forms  of  General  Farali/ms. — ^The  followiBg  clinical  tjpes  are  recog- 
nised : — (1)  Acute  or  galloping  general  paraljeis.  The  disease  runa  a  very 
rapid  course,  and  may  terminate  fatally  in  from  two  to  three  months  from 
the  onset.  "VVhen  the  disease  is  ushered  in  by  acute  delirium  there  may  be 
rise  of  temperature ;  phjsical  and  mental  dissolution  proceeds  rapidly,  and 
death  ensues  from  exhaii8tion.  Fits  are  not  conimon.  (2)  Ordiiiary 
general  paralysiB,  with  mania  and  exaltation  of  ideas.  U8ually  preceded  by 
a  period  of  depresaion,  or  hypochondriaais.  Maniacal  8ymptom8,  with 
ezpansive  benevolence  and  a  feeling  of  well-being,  eupervene.  The  later 
atages  show  nothing  characteristic  to  thie  group.  (3)  Melancliolic,  hypo- 
chondriacal,  or  stuperose  general  paralysis.  Sometimes  difficult  to  detect, 
biit  careful  attention  to  the  Mstory  of  the  čase,  syphilis  as  a  factor  of 
causafcion,  and  the  presence  of  physical  sjTiiptoms  indicative  of  paraly8i8, 
render  a  diagnosis  po^ble,  Sometimes  the  depreasion  passes  off  and  mania 
supervenes.  Remissions  are  not  so  common  as  in  the  maniacal  forms, 
Fits  of  various  kinds  may  occur.  (4)  General  paraly8i3  of  the  double 
form,  or  circular  general  paralysis.  The  iirst  sjmptoma  may  be  maniacal, 
followed  by  remisaion  ;  next  tliey  may  be  nielancholic  and  again  foUovved  by 
remission.  These  attacks  may  alternate  aod  recur  several  times  before  a 
definite  diagnosis  can  be  arrived  at;  but  sooner  or  later  the  physical 
symptoms  Bhow  themselves  and  the  disease  progreaaes  to  a  fatal  end.  (5) 
ProgrcBsive  deraentia  with  general  ]3araly8is.  The  mental  Bymptoms  are 
thoae  of  dementia  from  the  outaet.  There  is  progressive  enfeeblement  of  ali 
the  mental  faculties.  Fits  are  common.  From  being  dnll  and  he4ivy  they 
become  fat  and  fatuous,  and  in  some  cases  without  any  maniaciil  or 
melancholic  8ymptoms  during  the  course  of  the  disease,  (6)  Spinal 
general  paralyais,  that  is,  beginning  with  8ymptoms  of  8ystemic  epinal 
disease.  Tabes  dorsalis,  spastic  paraplegia,  or  disseminated  scierosis  may 
precede  general  paraly8is  by  several  years.  Sometimes  also  general  paralysis 
may  be  preceded  by  peripheral  neuritia  (7)  Bevelopmental  or  adolescent 
general  paraly8is.  Sometimes  difficult  to  distinguisli  from  diaaeminated 
scierosis,  Parental  8yphili3  is  almost  invariable.  These  liave  already  been 
referred  to  as  cases  of  congenital  parasypliilitic  progressive  paralyais.  (8) 
Senile  general  paraly8is.  Often  difficult  to  diatinguish  from  senile  dementia^ 
with  brain  decay.  The  physical  symptom8  are  seldom  so  characteristio  of 
general  paralysis  as  are  the  mental  symptoma. 

The  physical  signs  are  thoae  most  relied  upon.     The  presence  of  excite- 
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imeiit^  esnitalioli,  eapboria^  and  espanam  beneToleDoe,  togellier  wilh  the 
^chaneterislic  mSbctions  of  speedh,  SfariUaij  tiembling  of  the  miuclas  ot  Iha 
longiie,  faoe  and  limbfi^  spaamodic,  oonTulsiTe,  paraljtio  seajmnsi^ 
alteratioDS  in  tke  habits  me&tal  and  phjsical,  form  a  clmical  pictuni 
aoffidient  to  justifj  a  diagnosia.  It  is  saldom  that  the  dbease  can  be 
loeed  from  one  srmptom  alone ;  in  iact  it  is  often  onlj  when  tbe  mental 
rphysical  aigna  form  a  definite  dimGalUmtensemlU  that  the  nature  of  tbe 
is  erident  Much  information  can  be  obtained  from  tbe  patienfs 
fiienda  as  to  alterations  in  hiB  habita  or  modea  of  lifa  Before  ™i^lriwg  a 
diagnods  the  greatest  čare  shoald  be  taken  to  ascertain  whether  aloobol  baa 
ibeen  a  caoad  factor. 

Progkosis. — ^The  resolt  of  the  diaease  is  inavitable^  but  ita  cotuse  is 

Tariable.     In  Bome  rare  instanoea  the  diseaae  beoomea  arrested,  and  the 

oondition  maj  remain  stationarj  for  manj  jeara      Vndoubtedij  geneiral 

Ijtics  live  longer  in  asjlums  than  in  their  own  homes.     The  idation  of 

Ita  to  the  courae  of  the  diseaae  is  often  interesting.     Sometimea  the  seisnres 

Fluisten  the  progress,  or,  on  the  other  hand,  the j  maj  cauae  an  arreet  or  even 

remission.     Some  of  the  most  rapid  cases  ha  ve  had  no  sdiures  at  ali,  and  it 

is  also  noteworthj  that  fits  of  il%ht  severitj  are  sometimea  aasociated  with 

ftpid  progresB  of  the  diseaae.    During  the  Lter  mouths  muoh  will  depend 

[npon  the  amonnt  of  personal  attention  paid  to  the  oipinio  and  nutritive 

actiona. 

TreatrruiU. — Some  cases  of  aimple  progressive  dementia  maj  be  treated 

at  home  under  suitable  nursing  and  supervision.    \Vlien  there  is  eidtement, 

kmarked  depreesion,  or  certifiable  delusions,  howeyer,  it  is  advisable  to  aend 

|the  patient  to  an  asjlum.     Change  of  air  or  sea  Tojages  are  seldom  bene- 

A  aimple  life,  with  plentj  of  eleep  and  rest,  moderate  eserdae,  plain 

1,  and  attention  to  the  bodilj  funetions,  are  ali  that  can  be  advised  for 

aj  casea.     Medicine  and  surgerv  can  avail  but  Uttle  in  stajing  the 

of  the  disease.     For  sleeplessness,  paraldehjde  in  drachm  doeea 

»ves  of  most  servioe. 
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Thk  Female  Geiierative  Jpparatus  oonsists  of  the  letemal  Genitals, 
including  the  Uterus,  Ovaries,  Fallopian  TuIkss,  and  Parovarium,  which  lie 
within  tne  Pelvis ;  the  external  Genitals,  which  are  situated  in  the  inter- 
femoral  space ;  and  the  Intermediate  Organ,  the  Vagina,  whičb  oonnecta 
together  the  Intemal  and  the  £xternal  Organs.    The  internal  organs  mainlj 
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rest  oo  the  ianer  aspect  of  the  muaculo-membranous  diaphragm,  whicli 
constitutes  the  pelvic  iloor;  the  extcrnal  organa  lie  on  its  outer  aspect; 
while  the  intermediate  organ  dividea  the  Iloor  in  to  two  eegments,  aa 
anterior  and  a  posteiior*  So  closelj  are  aH  these  structures  aasociated,  j 
that  it  ia  found  to  he  convement  to  consider  the  pelvis,  osseous,  ligamentous, 
muscular,  and  membranous,  along  with  the  organa  of  generation  in  the 
strict  sense  oi'  the  term. 

The  Osseous  Felvis. — (1)  Consiituent  Parts, — The  OBseous  pehis  is 
compOBed  of  four  bones :  a  pair,  the  ossa  innominata,  and  two  single  bones,  ^ 
the  sacrum  and  coccjtc.  The  iBnominate  bones,  vvith  the  assistance  of 
the  soft  structures  of  the  anterior  abdominal  wall,  form  the  lateral  and 
anterior  walls  of  the  pehds ;  the  sacrum  and  coccyx  make  up  the  poBterior 
wall ;  in  its  osseous  state  the  pelvis  (or  bason)  is  without  a  Hoor  \  this  is 
ipplied  bj  the  soft  parts  of  the  pelvic  floor.  Each  of  these  foiir  bones  is 
amposite,  and  wa8  originally  developed  irom  several  parts,  which  later  on 
fused  into  one.  Each  os  innominatum  consists  of  three  parts :  an  upper  or 
iliac,  an  inferior  or  ischial,  aod  an  anterior  or  pubic,  and  these  meet  at  the 
acetabulum,  and  l>ecome  fused  about  the  period  of  pubertj;  the  sacrum  i 
consists  of  hve  segments,  reallj  five  vertebrae,  and  these  fuse  a  year  or  twa 
later  than  the  parts  of  the  os  innominatum ;  and  the  coccyx  consists  of 
four  or  hve  portions,  really  aborted  vertebne,  which  do  not  entirely  fuse 
till  late  in  reproductive  Ufe  (thirty-five  to  forty  years).  About  the  same 
age,  or  k  ter,  the  coccyx  becomes  firmly  anchyloBed  to  the  sacrum,  so  that 
there  is  then  one  bone,  eacrum-coccyx ;  up  to  this  tirne  the  coccyx,  which 
normally  is  diiected  forward8,  can  be  pushed  backwardS|  a  movemeot 
kno\vn  as  retropidsion.  The  sacrum  is  jointed  to  the  two  innominate 
bones  at  the  sacro-iliac  joints  or  sychondroses,  while  the  innominate  bones 
meet  by  means  of  their  pubic  portions  at  the  6ymphysi3  pubis.  The  whole 
^lelvis  is  articulated  to  the  lumbar  part  of  the  spine  at  the  sacro-vertebral 
joint,  where  the  upper  part  of  the  sacrum  projects  distinctlj  forwards  in 
the  promontory,  while  it  is  attached  to  the  lower  limbs  at  the  acetabula  or 
cotyloid  cavities. 

(2)  Osseous  Felvis  as  a  whoie. — The  pelvis  as  a  whole  has  the  form  of 
an  inverted  truncated  cone  8lightly  llattened  from  before  backivards ;  the 
base  looks  upvvards  and  lbrwarda,  and  the  apex  looks  downwards  and  back- 
wards.  In  its  interior  is  a  curvilinear,  irregular  canal,  the  upper  part  of 
which  constitutes  the  large  or  false  pelvis,  and  the  lower  the  small  or  trne 
pelvis.  Its  external  surface  may  be  generally  described  as  roughened  for 
the  attaehment  of  muscles,  while  ita  internal  surface  is  smooth.  Ihe  false 
pelvis  may  be  more  accurately  defined^as  the  part  Ijing  above  the  plane  of 
the  brim,  bounded  behind  by  the  last  two  lumbar  vertebrae,  at  the  sides  by 
the  iliac  bones,  and  anteriorly  by  the  non-osseoua  abdominal  wall.  The 
plane  of  the  brim  in  its  tura  may  be  defined  as  an  imaginary  surface, 
bounded  behind  by  the  sacro-vertebral  promontory  and  the  sacro-iliac 
8ynchrondoses,  at  the  sides  by  the  ilio-pectineal  line,  and  in  front  by  the 
upper  border  of  the  pubic  bones  and  of  the  8ymphysi8  pubis.  In  the  adult 
the  normal  non-pregnant  genital  organs  do  not  lie  in  tlie  cavity  of  the 
false  pelvis ;  but  in  the  fcetus  and  infant  the  upper  part  of  the  uterus  and 
the  annexa  Ho  above  the  plane  of  the  brim,  and  in  pregnancy,  after  the  ^ 
fourth  month,  there  is  a  similar  but  more  marked  ascent  of  the  internal 
genitals.  In  the  lateral  walls  are  the  internal  iliac  foasa^,  which  have  a 
nonnal  depth  which  it  is  difficult  to  express  in  figures,  but  which  ought  to 
be  impressed  upon  the  memory  in  order  to  distinguish  it  from  the  deepened 
state  of  the   fossie   in   the  malacosteon   deformed  pehis,  and  from  the 
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ilaitened  out  condltion  in  the  rachitic  pelvi&  There  are  two  important 
diameters  im  the  false  pelvis:  the  mterspmous,  which  joins  together  the 
two  anterior  euperior  iUac  spines,  and  measures  24  cm,;  and  the  inter- 
ciifital,  which  pasBes  between  the  widest  apart  portions  of  the  iliac  crests^ 
and  measuree  27  cm.  It  is  therefore  convenient  to  remember  that  norm- 
aUy  the  interciistal  diameter  is  elightlj  more  than  one  inch  longer  than 
the  interapinoua     The  inter-trochanteric  diameter  is  aboat  31  cm. 

The  true  pelvis  oontaina  the  generative  organs,  and  reguirea  a  more 
detailed  deacription  than  the  false,  tbr  in  it  the  phenomena  of  reproduction 
take  plaoe.  It  forms  an  inegular  canal  slightlj  enlarged  at  tlie  middle, 
%,€.  irregularlj  barrel-abaped ;  it  is  curved  in  the  same  nianner  as  the 
anterior  aspect  of  the  sacrum,  coneave  auteriorlj.  Its  parts,  diameters^ 
incliiiation,  planeš,  and  axes  call  for  description.  It  hiis  three  parts — brim, 
outlet,  and  ca\itj.  The  brim  is  the  upper  eod  of  the  canal,  and  is  also 
kiiown  as  the  upper  strait  or  pelvic  isthmus,  and  has  of  eourse  the 
boundaries  of  the  plane  of  the  brim  {vide  supra).  In  form  it  may  be 
called  oval  or  ellipticai,  biit  it  is  most  correctlj  termed  heart-ahaped  or 
cordiform,  for  the  ijrojection  of  the  sacral  promoDtory  indents  the  oval 
po3teriorly,  The  outlet  of  the  true  pelvis  is  also  eaUed  the  lower  or 
perineal  strait,  and  it  is  bounded  behind  by  the  tip  of  the  coccyx,  at  the 
sides  by  the  ischial  tnberosities,  and  in  front  by  the  lower  margin  of  the 
pubic  bones  and  of  the  sjmphjsis  pubis.  Its  circumference  is  broken 
po8tero-laterally  by  the  deep  sacro-sciatic  notches;  these,  however,  are 
converted  into  foraniina  by  the  sacro-sciatic  ligaments,  and  then  the  oiittet 
has  an  ovate  form,  the  broad  end  beine  posterior,  and  being  indeoted  by 
the  projection  forward  of  the  tip  of  tThe  coccyx,  Anteriorly  the  circum- 
ference is  broken  by  the  pubic  arch,  which  has  a  height  of  5  cm.  in  the 
middle  line,  and  a  width  varying  from  i^  cm.  in  the  upper  part  to  9  cm.  in 
the  lower.  Between  the  inlet  and  the  outlet  of  the  pelvis  lios  the  cavity. 
It  has  a  8omewhat  circiUar  form.  Its  anterior  vvall  has  in  the  middle  line 
a  heiglit  of  nearly  2  inche«  (4  to  5  cm.)»  and  consists  of  the  posterior  aspect 
of  the  6pnphysis  publs  and  of  the  pubic  and  ischial  bones  as  far  back  as  a 
line  dropped  vertically  downwartls  from  the  ilio-pectinciil  eminences.  In 
this  waU  are  the  two  obturator  or  thyroid  foramina.  The  posterior  wall  is 
made  up  chiefly  of  the  anterior  curved  surface  of  the  sacrum,  and  has  a 
height  of  about  6  inches  (15  cm,)  if  the  curve  be  followed.  It  is  worth 
noting  that  on  this  wall,  a  t  the  junction  of  the  first  and  second  segmente 
of  the  sacrum,  there  is  often  a  slight  projection  which  might  pos8ibly  be 
mistaken  for  the  proraontory  which  Ues  above  it.  The  anterior  boundaries 
of  the  posterior  wall  are  lines  dropped  from  the  sacro-iliac  8ynchondroeei 
toward8  the  insertion  of  the  sacro-sciatic  ligaments  into  the  cooeyx. 
Between  the  anterior  and  posterior  walls  Ue  the  lateral  waUfl,  which  have 
a  height  of  al>out  4  inches  (9  to  10  cm.).  The  anterior  part  of  each  lateral 
wall  is  called  the  anterior  incUned  plane;  it  looks  backwards,  inwards,  and 
.iipwards,  and  corresponds  to  the  iotemal  aspect  of  the  bone  bearing  the 

tabulum,  and  of  the  body  of  the  ischium  and  ischial  tubero8ity.  The 
posterior  part  is  called  the  posterior  inclined  plane;  it  looks  forwards, 
iliwiirds,  and  upwards,  and  corresponds  to  the  intemal  aspect  of  the  iscliial 
line«  and  of  tfie  sacro-sciatic  ligaments  and  foramina.  Thef«e  inclined 
planee  must  on  no  account  be  confoimdfid  with  the  planeš  of  the  ])elvts  to 
be  deecribed  below ;  the  former  have  been  supposed  to  play  an  iinportant 
part  in  the  mechanism  of  kbonr ;  the  latter  are  geometrical  conoeptioos 
useftil  in  describing  the  mechanism  of  labour. 

The  diameters  of  the  pelvis  have  a  very  considerable  obstetric  import- 
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anca,  and  are  described  in  rcktion  to  the  brini,  on  tlet,  and  cavity.  Tlie 
diametera  at  the  brim  are  Bpecially  wortby  of  note ;  they  are  8ix  iu 
number — antero-posterior,  transverse,  two  diagonala,  gacro-cotyloidean, 
and  eacro-pectioeaL  The  aotero-posterior  is  also  called  the  sacro-pubic, 
Bacro-suprapubic,  or  the  conjiigate  (d.  conjugata  vera) ;  it  pasaes  froni  the 
middle  of  the  proniontory  of  the  sacrum  to  the  middle  of  the  npper  border 
of  the  syBiphy8i8  pubis,  and  it  measures  from  11  to  11*5  cm.  The  trans- 
verse  diameter  at  the  briia  passeB  b€tween  the  wideat  apart  portions  of  the 
iho-pectineal  lines,  and  measures  13-5  cm,  The  diagonal  or  oblique 
diameters  of  the  brim  are  two  in  numt>er,  right  and  left ;  the  former  passesi 
from  the  right  sacro-iliac  8ynehondro8iB  behind  to  the  left  pectineal  emi- 
nence,  while  the  left  passes  from  the  left  sacro^iUac  behind  to  tlie  right 
pectineal  eminence  in  front ;  each  measures  12'5  cm,,  but  8trictly  speaking. 
and  on  account  of  the  slight  physiological  deviation  of  the  pelvis  to  tlie 
left  side,  the  right  oblitpie  is  alightly  longer  than  the  left*  The  oblique 
dianieterB,  it  will  also  be  noted,  connect  together  four  bony  landmarks, 
which  have  been  c^illed  the  cardinal  points  of  Capuron,  and  so  divide  the 
brim  into  quadrants.  The  8acro-cotyloidean  diameter  is  sometimes  referred  i 
to ;  it  passes  from  the  middle  of  the  sacral  promontoi^  to  the  point  on  thel 
inside  of  the  pelvis  which  corresponds  to  the  upper  and  posterior  part  of 
the  cotyloid  Ciivity  on  the  outside ;  there  is  thei'efore  one  on  each  sido, 
right  and  left,  and  it  measures  9  cm»  The  8<icro*pectineal  or  diameter  of 
Burns  passes  from  the  middle  of  the  promontory  to  the  crest  of  the  pubea 
immediately  above  the  obturator  foramen ;  it  haa  a  length  of  10  em.  It 
is  useful  to  reniember  that  tlie  shortest  antero-posterior  diameter  of  the 
pelvis  is  not  tlie  conjugata  vera,  but  one  dravvn  from  the  middle  of  the 
promontory  to  the  nearest  point  on  the  posterior  surface  of  the  Bymphy8is 
pubis,  a  point  which  is  UBually  about  5  mm.  below  the  upper  margin  ;  tliis 
18  called  the  diameter  minima ;  and  its  length  is  from  10*5  to  11  cm.  The 
pelvic  diameters  at  the  outlet  are  four  in  number:  antero-posterior,  trana- 
verse,  and  obliques.  The  antero-posterior  passes  from  the  tip  of  the  coccyx 
to  the  lower  border  of  the  8ymphysis  pubia,  and  measures  with  the  coccy3c:j 

pressed  backwards,  12  cm*;  with  it  in  its  ueuall 
position,  10  cm,     The  transverse  diameter  is  the 
distance  between  the  tubera  ischii;  it  meaeures 
11  cm.     The  obliques  are  difficult  of  exact  defi- 
nition,  and    they    have    a    varying    length   in 
parturition,  as  the  sacro-aciatic  Ugaments  yield 
a  little  to  the  fo^tal  head  passing  through  the 
outlet.     In  the  cavity  of  the  pelvis  various  dia- 
meters  may  be  measured,  but  the  following  are 
those  of  most  interest.      There  is  the  antero- 
'   posterior  di*awE  from  the  third  sacral  vertebra 
to  the  middle  of  the  posterior   surface  of  the 
''lUl^r^oTiSl^^^Ic:,^^^^^  Bymphysi8,  and  measuring  12^5  cm.;  there  is  the 
,s,  •yinpiiy8is  pubia:  i,  iimbiiicus:  transvcrsc,  passiner  between  the  areas  of  bone 

P5,  piano  of  th«  8iii>erior  atraif ;  - 1         -      -  i  r-    .^  %    •  i  *  x 

CL,  plane  of  the  fnferior  Btrait;  on  the  inside  of  the  pclvis  corresponding  to 
^Z\TlhfnT,:^T^of^i^^^^^  t^he  acetabula  on  the  outaide,  measuring  12  cm.; 
^-L^lf  ^S!!I^"!  l^^^''u,t^i?'  there  is  another  transverse  diameter  which  is 
of  mipMior  Btrait;  €/j/,  obli-  somctmies  oi  importauce — ^the  bi-ischial,  the 
loSmii)  *     "  ^^  *    *'         '  distance  between  the  ischial  spines,  measuring 

10  cm. ;  and,  (inally,  there  are  the  obh^ues  of  J 
the  cavity,  right  and  left,  passing  from  the  sciatie  foramen  on  one  side  to  \ 
the  obturator  foramen  on  the  other,  and  measuring  about  13*5  cm.  (Fig*  1). 
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In  addition  to  the  diametere  which  have  been  deacribed  there  are  two 

othere  ealled  conjugates,  which  have  a  very  considerable  cUmail  imiiortauoe« 
for  they  cao  be  measured  diiring  life.  Theae  are  the  diagonal  eo^jugate 
or  sacro-subpubic  diameter,  and  the  external  coujugate  or  diaineter  of 
Baudelocque.  The  former  is  drawn  from  the  middle  of  the  promontory  to 
the  lower  border  of  the  sjmphjsiB  pubis.  and  measures  from  12  to  12*5  cm. ; 
Brom  it  the  conjiigata  vera  can  be  daluceil  by  the  subtiaction  of  2  cm. 
The  external  conjugate  is  meiisured  from  the  spine  of  the  last  lumbar 
vertebra  to  the  upper  border  of  the  8ymphysi8  pubis,  and  in  order  to  get 
the  right  spinous  procesa  in  the  livinji^  subject  it  is  well  to  draw  a  line 
ooimecting  the  depresaions  representing  tlie  posterior  superior  iliac  spinea 
and  the  second  spinous  process,  above  this  is  that  of  the  tifth  lumbar  vertebra. 
This  diameter  ia  18  cm.  in  the  osseous  pelvis.  and  19*5  cm.  in  the  living 
woman. 

By  the  trhcliTiation  or  oUiq^uiiy  of  the  pelvia  is  meant  that  it  is  not  in 
the  asis  of  the  body,  but  placed  obliquely  to  it,  as  is  shovm  by  the  fact  that 
in  the  erect  postnre  the  sacral  promoDtory  is  9  cm.  above  the  upper  border 
of  the  8yniphysis  pubis,  while  the  tip  of  the  coccyx  is  about  2  cm.  above 
the  level  of  the  lower  margin  of  the  sympliy8is.  The  degree  of  the  inclination 
of  the  ielet  is  found  by  meiisuring  the  angle  which  the  antero- posterior 
diameter  of  the  brim  \vhen  prolonged  makes  with  the  horizou ;  it  is 
about  60' ;  in  the  same  way  the  inclination  of  the  outlet  is  10''  or  IT,  but 
wh6n  the  coccyx  is  presaed  backwarils  the  antero-posterior  diameter  corre- 
sponds  with  the  horizom  In  the  recumbent  posture  with  the  sacrum 
raised  tlte  i>elvic  incHnation  is  25° ;  in  the  same  posture  with  the  legs 
hanging  freely  over  the  edge  of  tlie  table  the  greatest  inclination  is  obtained 
(about  10°). 

Planeš  of  the  pehds  are  often  referrred  to  in  descriptions  of  the 
mechanism  of  labour.  The  plaue  of  any  part  of  the  pelvis  is  a  surface 
supposed  to  touch  ali  points  ia  the  circumference  of  that  part ;  thus  the 
plane  of  the  brim  is  an  imaginary  surface  touching  ali  points  of  the  cir- 
cumference  of  the  inlet.  It  is  thus  posaible  to  dniw  a  large  numl>er  of  such 
I  Jdanee  in  the  pelvis,  and  the  form  of  each  is  repreaented  by  the  relative 
^iMigth  of  the  various  diameters  thereof.  The  plane  of  the  inlet  has  au 
inclination  of  60  \  that  of  the  outlet  is  nearly  horizontal.  It  is  noteworthy 
that  the  plane  with  the  smallest  diameter,  that  between  the  ischial  spines, 
is  not  at  the  outlet  but  just  above  it;  it  is  that  betvveen  the  aijex  of  the 
aacrum  and  the  lower  border  of  the  8ymphy8i8 ;  its  antero-poaterior  diameter 
aLso  does  not  vary,  for  the  sacrum  C4^innot  be  preased  backwards  as  can  the 
ooccyx.  The  a.r,es  of  thepeUis  are  lines  drawa  peri>eo(Ucidarly  to  the  centre 
of  the  planeš,  and  there  are  in  con8equence  as  maay  axe8  as  there  are  planca 
The  axis  of  tlie  inlet  is  directed  upwardsand  forwards,and  corre8j>ouds  with 
II  line  passing  through  the  umbilicus  and  t!ie  lovverend  of  tlie  C4X*yx.  The 
Axis  of  the  outlet  is  directed  tlownward8  and  8lightly  backvvanls.  If  the 
ax6S  of  the  brim,  outlet,  and  c.'ivity  of  the  plvis  Im  joiued  together, 
the  result  will  l>e  a  Gur\*ed  line,  and  this  ia  callcd  tlio  central  Une,  the 
guiding  line.  or  the  line  of  direction  of  the  (»elvis;  it  indicates  the  curve 
whicli  the  ftetal  heJid  follovvs  in  its  descent  tlirough  the  pelvic  canal  in 
labour  (Fig.  1), 

Pflvic  Dijfhrncu  dur  to  Srx,  Age,  aiid  Race, — The  Hexual  dilToronces  in 
the  osseous  pelvis  are  early  impressod  upon  it.  as  Fehling  pointed  i>ut  m\n\} 

C»ars  ago,  and  as  Arthur  Thomson  has  re(,'ently  slunvn,     Accordin^j  to  the 
tter  {Journ,  of  AiwL  and  PkysioL  xxxiii.  359,  liiOli)  the  eaaeiitial  »exuftl 
difiTerences  are  as  well  detined  dnring  ftetal  life  as  they  are  in  tlie  adult. 
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These  are  briefly  as  tbllow : — In  the  female  tlie  walls  are  tliiuner  and  their 
hony  promiuences  are  lesa  marked ;  the  vertical  dimensiona  are  less,  the 
transverse  dimensions  are  greater,  and  so  is  the  antero-posterior  diameter  in 
the  cavitjr ;  the  aeetabular  cavities  are  further  apart,  and  the  false  pelvis  is 
wider,  while  the  true  pelvia  is  more  roiinded ;  the  pelvic  inclination  is  greater ; 
the  promontorj  ia  less  projecting,  and  the  sacrom  is  broader  and  shorter; 
the  obtiirator  furaniina  are  larger,  and  triaogular  rather  than  oval ;  the 
pubic  arch  is  broader  and  more  rounded  in  itn  upper  imrt.,  the  angle  being 
90''  to  100  instead  of  VO'  or  80'';  tlie  depth  of  the  sjmphysis  ia  lesa;  and, 
fmallj,  the  Bacro-coccygeal  joint  is  more  movable  than  in  the  male.  In 
order  to  contrast  the  age  differences  of  the  pelvis  the  fcetal  niay  be  compared 


F"io.  2.— Male  pelvis  ^em  fmtn  thr  fronL 


Fio.  3,— Fenialo  pet  v  is  aocn  from  the  front. 


with  the  adult  female.  In  the  former  the  promontory  is  high,  the  pelvic 
inclination  being  75°  to  80  ^  and  tlie  sacnim  and  coccyx  areRtraighfc ;  in  the 
latter  the  promontory  is  not  so  bigh,  it  projeets  forward  more,  the  pehdc 
inclination  ia  from  55 '  to  60°,  and  the  sacriim  and  c^iccyx  are  concave ;  in 
the  ftetus  ali  the  diametcra  are  relatively  smaller  in  tlie  trne  pelvis  than  in 
the  adult,  and  the  transverae  at  the  brim  ia  only  Blightly  longer  than  the 

conjngate  instead  of  being  markedly  so 
aa  in  the  adnlt ;  it  is  usnally  stated  that 
the  Bacrum  in  the  ffetus  is  relati\'ely 
narrower  than  in  adult  life,  but  Arthiir 
Thomson  (ioe.  cii.)  denies  tliis ;  and,  finally, 
the  iachial  tuberositiea  are  nearer  to  eacli 
other  at  the  on  tlet  in  the  fuital  pelvis  tl*an 
are  the  ischial  Bpines,  while  in  the  adult 
the  spinea  are  nearer  than  the  tuberoaities. 
The  racial  differences  of  the  pelvis  have 
not  yet  beeu  fully  worked  out;  but  it 
would  seem  that  among  the  primitive  racea 
of  America  and  Austraiia,  and  in  the  caa^H 
of  the  Malays,  the  diametera  at  the  pelvI^H 
brim  approximate  more  €losely  to  each 
other,  80  that  the  antero-posterior  and  the 
transverse  corae  to  have  uearly  the  same  measurement.  In  other  ^vords, 
the  inferior  races  have  a  pelvis  vvith  a  more  rounded  inlet.  In  addition 
to  the  Bexual,  age,  and  racial  ditterencea  which  have  been  described,  it 
must  be  remembered  that  pelves  of  the  same  age,  8ex,  and  race  may  never- 
theless  aliow  peculiarities  wliich  cannot  be  called  pathologieal,  and  must 


Fin.  4,— Pi'lvls  of  wveii  months'  foetua, 
(Afler  A.  Thonuon.) 
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be  regarded  as  iodivicltml ;  no  two  pelves  probablj  are  exactly  alike. 
Further,  it  is  generallj  found  that  the  pelvis  is  not  sjnimetriciil, 
but  sliows  siniBtroscoliosis,  the  sjmphjgis  being  drawii  towards  the  left 
(Figa.  2,  3,  4), 

The  Ligamentous  Pelvis. — Tbe  four  bones  which  make  up  the  oaseoue 
pelvis  are  articulated  to  eacli  other  at  the  two  sacro-iliac  sjnchoodroses,  at 
the  8acrococcygeal  joint,  and  at  the  symphysis  pubia.  These  joints  are 
amphiarthroses ;  but  the  ajmphjsis  pubis  bas  by  some  been  considered  m  a 
mixpd  joint,  arthrodial  behind  and  ampliiarthrodial  in  front,  while  others 
bave  looked  npon  the  sacro-coccjgeal  as  entirely  arthrodial  The  sacro- 
iliac  articulations,  consieting  of  the  auricular  surfaces  of  the  sacrum  and 
innominate  bones,  are  held  together  by  four  ligaments  (antarior,  superior, 
inferior,  and  posterior) ;  but  the  great  and  small  sacro*8ciatic  ligaments 
which  pass  from  the  sacnim  and  coc;€yx  to  the  iscliia!  bones  alao  play  a  part 
in  maintaining  the  appoaition  of  the  articular  surfaces.  The  syno\ial 
membrane  is  small  in  extent ;  and  the  amount  of  movement  possible  ut  the 
sacro-iliac  joints  is  very  Umited,  but  is  alightly  increased  in  pregnancy,  and 
is  alfio  greatex  if  the  8ymphysis  pubifi  be  divided*  The  symphyBi8  pubia  haa 
considerable  imporUmce  at  the  present  tirne  through  the  revival  of  the 
operation  of  Bymphy8iotomy.  The  articular  surfaces  are  oval,  and  between 
them  is  an  interosseous  fibro-cartilage ;  they  are  held  together  by  anterior, 
posterior,  superior,  and  inferior,  or  subpubic  ligaments.  A  slight  degree 
of  movement  is  possible  at  this  joint,  which  is  increased  if  the  pubic  bones 
be  divided  through  the  obturator  foramiua ;  on  account  of  slight  swelling 
and  increased  moisture  of  the  tissues  there  is  also  more  marked  mobility  in 
pregnancy,  An  interosseous  fibro-cartilage  and  peripheral  ligaments  are 
met  with  in  connection  with  the  sacro-coccygeal  joint,  which  bas  a  consider- 
able range  of  mobility  up  to  mid-life ;  but  it  has  to  be  borne  in  mind  that 
some  movement  also  occura  betvveen  tlie  segmenta  of  the  coecyx  wbich  are 
United  by  rudimentary  amphiarthrose^,  Indeed,  some  vvriters  SLre  of  opinion 
that  the  movement  backward8  of  the  coccyx  which  occurs  in  labour  really 
takes  plaee  at  the  first  inter-coccygeal  joint.  The  pelvis  as  a  whole  is 
attached  to  the  lumbar  part  of  the  epinal  c^^lumn  by  a  median  aymphy8is  or 
amphiarthroaia  and  by  two  lateral  arthrodia ;  it  is  articulated  to  the  lower 
limbs  at  the  hip-joints ;  but  ihese  joints  do  not  require  special  description 
hem  The  other  ligamentous  structures  of  the  pelvis  are  the  obturator 
membranes  and  Foupart's  ligaments:  the  former  close  in  the  obturator 
foramina  and  complete  the  anterior  pelvic  wall ;  the  latter  stretch  from  the 
anterior-superior  iliac  spinu  to  tlie  spine  of  the  pubic  bone  on  cach  eide,  and 
the  part  of  it  which  is  attached  to  the  pubic  crest  is  called  the  ligament  of 
Giml>ernat. 

Internal  Gemmtivc  Organa, — The  internal  female  genital  organa  include 
the  ovariea,  the  Fallopian  tul»es,  and  the  u  terus ;  and  along  witn  these  may 
be  deecribed  tJie  parovarium.  Tlie  organs  will  first  be  conaidered  aeparately, 
and  later  their  relation  to  the  soft  structures  filling  up  the  pelvic  outlet  will 
be  taken  up, 

OvARiKS. — The  ovaries  are  two  small  hodies  of  an  ovoid  form  lying  one 
on  each  side  of  the  uterus  and  having  the  function  of  forming  ova.  They 
are  the  distinctive  organs  of  the  female.  They  are  aituated  at  tho  level  of 
the  pohic  brim  and  are  atttiched  to  the  posterior  surface  of  the  broad 
ligament  of  tlie  uterus  by  the  anterior  border  alone,  and  not,  as  lias  some- 
times  been  stated,  by  tlie  aotcric»r  surfacc,  Their  exact  position  and  the 
direction  of  their  long  axis  vary  8Ughtly  \vith  the  empty  or  fuU  condition  of 
the  neighbouring  hollow  viscera.     Since  they  have  an  ovoid  or  almoutl  shape 
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they  possesa  two  mirfaces,  two  ends,  and  two  borders  or  margins ;  and  the 
long  axi8  is  directed  obliqueIj  oufcward8  aod  iipwarda  towardfl  the  aide  of  the 
pelvic  briDL  The  anterior  nmrgin  (hiluni)  is  attached  to  the  broad  ligament, 
while  the  posterior  is  free ;  the  surfaces  are  bettt^r  de&Ciribed  as  outer  and 
inner  than  anterior  and  posterior,  and  of  theae  the  latter  is  the  more  convex, 
the  former  being  flattened ;  the  lower  and  inner  end  (uterine  pole)  is  the 
Bmaller^and  ia  imited  to  the  iiterua  by  tlie  ovarian  hgainent ;  tlie  outer  end 
(tnbal  pole)  is  more  roonded,  and  is  attached  to  the  hmbriated  extreniity 
of  the  Fallapian  tube  bj  tlie  peu-8ha|«d  ovarian  iimbria.  Each  ovary  has 
diiiiensions  whic!i  niay  roughly  l>e  expre9sed  as  length  3  cm.,  width  2  cm,, 
and  thicknesa  1  cm.,  or  in  inches  1^  by  |  by  ^  ;  biit  the  sizc  varies  much 
with  (a)  iige,  (h)  menatrnatioo,  and  (c)  pregnancj,  the  maximiim  being 
attained  about  aix  weeks  after  par  turi  tion.  The  weight  varies  from  90  to 
lPi5  grains,  falling  as  low  as  20  grains  in  old  age.  The  Fallopian  tube  lies 
above  the  ovary  in  the  broad  hganient,  aod  its  outer  end  encircles  the  outer 
end  of  the  o\'ary ;  l>etween  the  two  and  lying  in  the  broad  ligament  ia  the 


Fio,  5.— Secilon  of  ovary,  shoirliig  Urge  »ud  Mtn*ll  avl-BW»,  epltbellAl  covering,  a  ud  vabscIi.    (After  B*iay,) 

parovarium.  The  ovary  itself  does  not  lie  between  the  layer8  of  the  broad 
ligament,  but  is  aimply  attached  to  the  poaterior  snrface  of  it  by  the  hOum, 
at  which  point  enter  the  vefisela  and  nerves ;  bere  can  be  seen  a  white  line 
(Farre-Waldeyer'B  line). 

The  structure  of  the  ovary  is  8omewhat  complicated.  To  the  naked  eye 
the  gland  has  a  pearly  or  eveu  pinkiah  hue,  mth  dusky  blue  spota  here  and 
there  in  it,  wliieh  represent  foUicIes  containing  ova,  and  it  shows  also  yellow 
spota  or  old  and  ruptured  follicles.  In  early  life  the  snrface  is  smooth,  but 
later  it  becomes  irregnlar,  Two  zones  can  be  diatinguished,  a  vascular  zone 
or  medidla  or  paroophoron,  and  a  parenchymatou8  zone  or  cortex  or  oophoron. 
The  former  is  softer  in  consiatence,  pink  in  colour,  and  contains  large  vessels, 
which  enter  from  the  broad  ligament ;  the  latter  is  tirmer,  white,  and  le 
vascular,  and  is  dotted  with  amall  pits  (folhcles)  (Fig.  5). 

With  the  mici-oscope  it  can  be  made  out  that  the  zona  vascalosa  is  made  up  of 
loose  connective  tissue  with  some  unstrij>ed  miiscular  fibres,  large  tortuous  blood- 
vessels,  nerves,  and  Ijrmphatics,  and  some  isolated  tuhular  rehcs  of  the  mesonephros. 
The  parsEichjiiiatouB  zone  shows  most  externally  a  ]ayer  of  germinal  coluninar  epi- 
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thelial  celLs,  which  stops  at  the  hOam  at  the  white  line,  becoming  continuoiis 
witli  the  eodotbelium  of  the  peritooeum  of  the  broad  Hgament.  Beneath  this 
is  in  some  ovaries  (especiallj  irom  old  irotnen)  a  coiinective  tissae  layer,  the  tunicA 
albuffinea.  Tlie  greater  part  of  the  parenchjinAtotis  zone,  however,  is  composed  of 
tha  K>lliculiferoiis  stroma.  In  it  are  found  theGnu&fian  foUicles,  from  96,000  to 
40^000  in  namber  in  eacb  ovary  in  the  new-born  infant,  along  with  eonneetiv« 
dssne«  vesseLs^  and  nerves.  The  follicles  are  of  three  kinds«  primarj,  growing,  and 
ripe  or  mature  :  the  primary  and  gromng  foUicIes  are  smaller  than  the  ripe  one« 
and  lie  nearer  the  snz*£ace,  although  occaJ&ionaUy  a  ripe  one  is  found  at  the  pen- 
pherj.  In  the  primarj  follicles  are  the  p  rimi  ti  ve  ova  with  a  few  somewhat 
nattened  epithelial  cdU  to  fomi  a  covering  ;  in  the  growing  follicles  the  epithelial 
oells  ha  ve  become  more  cubical  in  shape,  and  form  several  layers  round  the  o  v  um, 
which  shows  the  commencemejit  of  a  zona  pellucida.  The  ripe  foUicle  is  a  com- 
plicated  structure:  from  without  inwards  can  be  reeognised  M  a  fibrous  or 
extemal  membrane  or  tunic,  consisting  of  spindle-shaped,  rouna,  and  stellate 
oells  ;  (6)  a  membrana  propria  or  intemal  turne,  consisting  of  a  delicate  laver  of 
connective  tifisue  ;  (c)  a  membrana  granulosa  or  stratam  granulosunif  coasisting  of 
two  or  more  la^ers  of  nucleated  columnar  cella,  lining  the  follicle  and  maied 
together  at  one  point  in  to  a  clump  of  oells,  forming  the  discus  proligenis  or 
cumulus  oophoruSf  and  containing  the  ovvLin  itself ;  (</)  the  Uquor  folliculi,  a  clear, 
yellow  flaitC  containing  much  paralbumin ;  and  («)  the  ovum,  composed  from  with- 
out  inwards  of  (1)  the  ovular  epithelium,  coasisting  of  the  granular  epithelial  cells 
of  the  membrana  granulosa,  which  lie  nearest  to  the  ovum,  and  to  which  the  name 
corona  radiata  la  sometimea  given ;  (2)  the  zona  pellucida  or  vitelltne  membrane^ 
which  aiso  ahow3  a  striation  ;  (3)  the  perivitelline  space ;  (4)  the  protoplasmic 
portion  of  the  vi  teli  us,  consisting  of  an  outer  clear  part  and  an  inner  more  granular 
portion  ;  (5)  the  deutoplasmic  part  of  the  vitellus  ;  and  (6)  the  germinal  vesicle  or 
nucleus^  situated  exceDtrically,  and  in  it  the  germinal  spot  or  nucleolus  which  has 
ahown,  according  to  some  observers,  amceboid  movements,  A  ripe  Graafian  follicle, 
such  as  has  been  describedf  is  readj  to  play  its  part  in  reproduction :  in  ovulation 
the  foUicle  enlai^ges,  paases  from  the  centre  towards  the  periphery  of  the  o^ary, 
during  which  time  the  ovum  is  throwing  ofiT  two  small  ronnded  bodies,  the  polar 
globules,  and  the  nucleos  is  undergoing  karyokinetic  changes ;  then  the  follicle 
rupturea,  the  ovum  and  part  of  its  surroundmg  cells  of  the  membrana  granuloaa 
escaping  to  be  caught  in  the  outar  end  of  the  Fallopian  tube  and  carried  along  the 
tube  into  the  uteru^  The  changes  which  occur  in  the  foUicle  after  rupture  lead  to 
the  farmation  of  the  structure  known  as  the  corpus  luteum.  This  structure  is 
oomposed  of  blood-clot  and  of  an  ingrowth  of  the  vascular  wall  of  the  follicle  into 
the  cavity  from  which  the  ovum  has  escaped  ;  graduall^  the  wall  becomes  thrown 
into  folds  and  lees  room  is  available  for  the  dot,  which  soon  occupies  only  the 
centre  of  the  oorpoa ;  the  corrugated  wall  is  first  of  a  bright  and  later  of  a  pale 
yeUow  colour ;  and  finallv  the  position  of  the  corpus  luteum  is  repreeented  uj  a 
white  cicatnx  (corpus  aloicans).  The  corpus  luteum  which  foLlowB  an  ovulation 
unaccompanied  by  pregnancv  runs  througn  aU  the  above-described  atages  much 
more  c|uickly  than  one  whicii  ensuea  upon  impregnation ;  otherwiae  thiere  is  no 
esftential  dinerence  between  the  corpus  mteum  of  pregnancy  or  corpus  verum  and 
the  corpus  luteum  of  menstruation  (so-called).  The  colour  is  due  to  the  presenoe 
of  lutem. 

The  arterial  8upply  of  the  ovaries  is  from  the  ovarians  which  come  from 
the  aorta ;  the  veins  pass  to  the  pampiniform  plexus  in  the  broad  Ugamenta 
aod  thence  to  the  ovarian  veins,  of  which  one,  the  right,  opens  into  the  vena 
cava  inferior  and  ha»  a  val  ve,  while  the  other,  the  left,  joins  the  renal  vein 
at  right  anglea^  and  baa  no  valva  The  iyniphatica  paas  to  the  lumbar 
glanda,  and  the  nerves  oome  from  the  inierior  hypogafltric  plexus  of  tbe 
qrmpathetic  and  from  the  sacral  nervea 

In  the  fuitiis  and  young  infant  the  ovariea  Ue  above  the  plane 
of  the  brira  of  the  pelvis,  have  an  almost  cylindrieal  elongated  form. 
and  8how  on  »ection  a  much  greater  number  of  follicles  than  is  to  be 
observed  in  later  life.  The  glands  are  chieflj  derived  from  the  germinal 
epitheUum  of  the  geni  tal  ridge;  but  a  smaU  part  is  developed  from  the 
meaonephroo. 

Fallopian  Tobes. — The  oviducta  or  FaUopian  tubes  are  two  ainuous 
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tubes  wliich  occupj  the  upper  part  of  the  middle  fold  of  the  broad  Kgament, 
called  the  iiiesosalpiiix  or  the  mesenterj  of  the  tube.  At  the  inner  end  they 
arisc  from  the  upper  aogle  of  the  uterua,  while  the  outer  extrt'mity  opens 
into  the  general  j>erifcone*il  cavity,  but  ie  connected  with  the  ovHry  by  the 
ovarian  fimbria,  and  with  the  pelvic  brim  by  uieans  of  the  iree  fohl  of  the 
broad  Hgament  or  iofimdibulo-j>elvic  Ugament.  Each  tube  is  shaped  like  a 
8hepherd*s  crook ;  the  fii^t  part  nearcst  to  the  utenis  runs  out  straight,  the 
second  part  curves  oiitward8  and  forwards,  and  the  third  backwardB  and 
mward8.  The  first  part,  or  isthmus,  is  the  narrowest,  and  through  it  the 
uteriDe  aod  tubal  cavities  are  contiiiuouB ;  the  &ecood,  or  ampuUa,  is  much 
wider ;  while  the  third,  or  inftindibulum  or  fimbriated  extremity,  is  expanded 
like  the  mouth  of  a  trumpet  and  consists  of  the  abdomiiial  opening  (ostium 
abdominale)  and  of  the  fimbriit  or  fringes  Burroimding  it.     The  right  tube 


Fio-  0, — Fnllopl&n  tube,  fiarovnrlmri,  and  oTflry  (seeii  from  tlni  front).  A,  Ffttlo|itaii  til^;  Bi  _^ 
neplii^os  -  C,  curved  tubulea  of  ii>artivariuiTi ;  D,  vertic&l  tntmki* ;  K,  cyHt,  of  GiiirtTUBr^ildllCi;  IP, 
ov&rlJiti  fltubria ;  U,  pedimculaled  cyal  of  ii*iro%'iiriuiii ;  M,  left  ovary  ;  N  and  O,  tBbttl«?  mV 
neplirofl.    {ATter  Baliuitjiie  and  WUllaina.) 
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ifl  uBually  a  little  longer  than  tlie  left,  the  measurements  being  11  cm,  for 
the  former  and  10  cm.  for  the  latter,  The  diameter  near  the  inner  end  is 
about  4  ram.,  farther  out  it  measures  from  7  to  9  mm,,  and  the  ostium 
abdominale  haa  a  diameter  of  from  2  to  5  mm,  A  neck  of  couBtriction  j  ust 
internal  to  the  infundibuhim  haa  been  deacribed ;  this  may  indicate  an 
esternal  sphincter  of  the  tube.  The  fimbria^  are  primaij  and  se€ondary,  or 
major  and  minor ;  the  former  are  tliree  or  five  in  nuniber ;  and  in  the 
intervala  betweeii  them  are  the  secondary,  which  are  more  numeroua  The^ 
fimbrite  give  to  the  end  of  the  tube.  the  appearance  which  huB  been  termed 
**  morsus  diaboli "  (Fig.  6). 

The  strueture  of  the  tul^es  is  like  that  of  other  hollow  viscera.  To  the 
naked  €ye  three  coats  or  layerB  are  recognisable :  an  extemal  or  serous 
formed  of  the  peritoneum  of  the  me808alpiox ;  a  middle  or  muacular  made  up 
of  an  outer  longitudinal  layer  of  fibre«  and  an  inner  circukr ;  and  an  internal 
or  mucous  throwii  into  folds,  which  are  continuous  mth  tlie  fimbria^  a  t  the 
ostium  abdominale.  In  the  isthmuB  the  tubal  folds  or  ruga?  are  aimple,  and 
are  arranged  longitudinally,  and  the  Bectiou  of  the  tube  is  stellate ;  in  the 
ampuUa  their  arrangement  is  much  more  compHcated,  there  are  from  three 
to  five  primary  foldg,  and  from  eight  to  ten  Becondary  ones,  and  ali  these 
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branch,  bo  that  on  section  the  tube  has  a  dendritic  appearance ;  and  at  the 
infundibular  end  the  folds  become  contiouous  with  the  fiinbrue,  primarj 
folds  with  priiiiary  fimbrige,  and  E^econdarj  with  secondarj.  Under  the 
tnicroscope  the  outer  eoat  has  the  ordinary  appeanmce  of  a  serous  membrane ; 
but  it  is  noteworthy  that  at  the  ostinm  abdominale  the  tlat  cells  of  the  peri- 
toneum  atop  abruptij  and  give  plače  to  the  ciliated  coluranar  cells  of  the 
mucous  membrane  at  the  nineo-i»eritoneal  line,  constitnting  a  iinique  occnr- 
rence  in  the  histolog}^  of  the  body.  With  regard  to  the  muacnlar  coat  it  is 
to  be  observed  that  there  is  a  marked  increase  in  the  number  of  the  circular 
tibres  at  the  point  wbere  the  tube  passeB  through  the  uterine  wall  and  also 
at  the  eeck  of  constriction  (above  referred  to)  juat  interna!  to  the  infundi- 
bulum.  The  microsciope  has  ahown  that  the  outer  loiigitudinal  and  inner 
circular  arrangement  of  the  muBCulature  is  not  constant,  for  in  eome 
specimena  longitudiual  tibres  are  found  Ijing  internal  to  the  circular  and 
bulging  into  the  hmes  of  the  folds  of  the  mucosa.  A  auh-mucoug  layer  is 
not  invarialilj  present,  but  is  ooca8ionaUy  found,  e5|:>eciany  in  young  women, 
as  a  thin  layer  most  e%adent  in  the  isthmus.  It  eonsists  of  roimd  and 
spindle-ahai3ed  cells  of  embryonic  character.  The  folds  of  the  mucosa  have 
a  baeis  of  siniilar  cells  with  connective  tisene  fibres,  a  central  arterj,  and  are 
covered  by  oolnmnar  ciliated  epithelium.  The  ap|)earance8  of  the  tube  in 
trausverse  section  are  di8tiBCtly  suggestive  of  the  presenoe  of  gknds,  but 
some  authors  deny  their  exi8tence.  To  the  outer  end  of  the  tube  or  to  its 
fimbriie  there  is  sometimes  found  attached  a  stalked  eyst ;  this  is  the  true 
hydatid  of  Morgagni ;  it  is  not  to  be  confounded  with  the  ]iedunculated 
cysts  growing  from  the  parovarium*  In  the  fo^tus  the  tubes  preseot  several 
spiral  convolutions. 

Organ  of  EosenmI^lleb  or  Paeovarium. — Between  the  folds  of  the 
meBOsalpinx  there  lies,  in  addition  to  the  Fallopian  tube,  the  structure 
known  as  the  organ  of  Roseonmller  or  Parovarium.  It  consists  of  meso- 
ncphric  tubiilar  rehcs,  and  has  also  been  termed  the  corpus  pampiniforme  or 
corpus  conicum,  or  the  epoophoron.  The  organ  is  trapezoid,  not  triangular 
inlform,  and  measures  at  i  ta  base  from  1^5  to  3*5  cm.  tranBver8ely,  while  at  ita 
narrow  end  near  the  ovary  its  breadth  varies  from  4  mm,  to  3  cm. ;  ita 
height  is  from  1"3  to  3  cm.  It  Ues  l3elow  the  Fallopian  tube  and  above  the 
ovary,  and  is  not  free  betvvcen  the  folds  of  the  broad  ligament,  but  is  attached 
to  the  anterior  one.  It  consists  of  a  hori^onUd  duct,  the  remnaot  of  the 
upper  third  of  tlie  Wolffian  duct,  aod  of  a  numlier  of  tubules  running  more 
or  leas  vertic4iUy  downwards  from  it  The  inner  vertic^l  tulmles  jjasa 
towards  the  hilum  of  the  ovary,  some  reaching  it,  others  falling  short  of  it ; 
the  outer  ones  have  a  more  curved  course,  and  do  not  reach  the  ovary  at  ali, 
liut  end  in  tiask-liko  dilatations.  The  vertieal  tubules  disappear  neiir  the 
hilum  of  the  ovary  in  an  obscure  area  (locus  obscurior  of  Rosenmtiller).  In 
this  plače*  as  shovvn  by  the  microscope,  the  tubules  in  an  atrophied  condition 
form  a  network,  the  rete  ovarii,  and  some  traverse  the  substance  of  the 
paroophoron.  The  curved  tubules  most  commonly  Ue  in  a  free  fold  of  the 
anterior  layer  of  the  meR08alpinx,  and  they  often  have  attaclied  to  them 
cy8tB  which  have  lieen  called  hydatids  of  Morgagni,  but  which  really  difter 
from  that  structure,  as  haa  been  already  stated,  The  horizontal  duct  8how8 
a  lumcn,  and  has  a  wall  eompoeed  of  tibrous  or  connective  tiasue  with  some 
non-8trip»ed  must^ular  fibre8,andislinedwith  colimmar  non-ciliated  epitliehum. 
Few  of  the  vertieal  tubules  exhibit  anything  like  a  lumen ;  thcy  have  a 
thin  covering  of  connective  tissue,  and  are  Uned  internally  by  columnar 
eY>ithelium  near  their  upper  end,  and  by  cubical  cells  nearer  the  ova!'y. 
Isolated  tubular  atructures  not  included  in  the  organ  of  Kosenmuller  are 
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Bometimes  found  between  that  body  and  the  utenis,  These  are  ako  relica 
of  the  seximl  part  of  the  mesoiiephros,  and  probablj  correspond  to  the  vas 
aberrans  of  Haller  in  the  male.  GraoiUar  areas  maj  also  be  found  at 
various  spofca  bet%veen  the  lajera  of  the  mesosiilpinx,  some  IyiDg  between  the 
organ  of  Eo&enniiillcr  and  tlie  uterus,  and  others  bet%veen  the  baae  of  that 
organ  and  the  Fallopian  tube.  In  the  fc^tiis  and  child  they  may  be  seen 
between  the  tiibules  of  the  parovarium  itself.  Sessile  cjsts  sometimes  take 
their  origin  in  theni.  They  consiat  of  mixed  tissue,  partly  fibro-cellular  and 
parfcly  fatty,  with  a  trace  of  fine  canaliculi  \vith  a  choked  lunien.  Ballan- 
tyne  and  William8  tbink  that  tbey  represent  relies  of  the  iirinary  part  of 
tlie  mesonephros,  and  that  they  cciiTegpond  in  the  male  to  the  organ  of 
Giraldea  or  paradidymis  of  Waldeyer  (Fig.  6). 

UTKRUS.~The  uteru3  is  a  hollow,  thick-walled  organ  Ijing  in  the  luiddle 
of  the  pelvis  l>etween  the  rectum  behind  and  the  bladder  in  front-  From  it 
the  menstnial  discharge  comes,  and  in  it  the  phenomena  of  the  development 
and  growtli  of  the  fcetiis  take  plače.  The  question  of  its  position,  once  niuch 
discuBsed,  niay  now  be  regarded  as  setfcled.  It  is  to  a  certain  extent  a 
movable  orgaa»  biit  its  nornial  position,  as  determined  both  by  clinical 
examination  and  by  the  8tady  of  irozen  sections,  niay  be  defined  as  one  of 
anteveraion  with  a  slight  degree  of  anteHexion ;  it  bas  a  curve  eomething 
Hke  that  of  the  anterior  surface  of  the  sacium,  and  reats  iipon  the  posterior 
Biirface  of  the  Idadder ;  its  lower  end  or  cervix  ia  directed  dovvnvvarde  and 
baekvvardfl,  and  the  \vhole  organ  is  sligtitly  twisted,  so  that  its  right  upper 
angle  is  a  little  anterior  to  the  left  one.  In  shape  it  is  a  cone  tiatfcened 
from  before  backward8,  with  its  base  or  fundus  above,  and  its  apex  or  cer\^ix 
below.  B6low  its  middle  third  there  is  a  slight  CMDnstriction,  the  isthnius, 
which  di\ddea  it  into  a  body  or  coq:)iis  and  a  neck  or  cervix.  The  lower  end 
of  the  cervix  6how8  an  opening,  the  os  externum  uteri ;  while  the  upper 
part  of  the  body  is  the  fundus,  which  is  8lightly  arched,and  to  the  anglea  of 
which  are  attached  the  Fallopian  tubes.  Its  si^e  varies  with  age,  with 
certain  phyBiological  states,  auch  as  pregnancy,  and  of  course  with  patho- 
logical  conditions ;  but  it  may  be  stated  generally  that  in  the  aduli  virgiu 
it  hm  a  length  of  7f>  cm.  (3  inches),  a  breadth  of  4  cm.  (about  2  inches), 
and  a  thickness  of  2*5  cm.  (1  inch).  In  a  woman  who  has  borne  children 
ali  these  measuremeufca  are  sligtitly  increased,  The  length  of  tlie  ca\'ity 
from  03  externiim  to  fimdus  is  iS  cm.  or  2|  inches.  The  thickness  of  the 
vvall  is  1  cm.  Its  weight  is  from  40  to  50  grammes.  Approximately  three- 
fifths  of  the  \vhole  length  belong  to  the  body  of  the  uteniSp  and  two-fiftha 
to  the  cer\dx.  The  body  bas  a  form  which  ia  Bomewhat  triangular  in  the 
\irgin,  and  tends  to  the  globular  in  a  wonian  who  has  borne  children ;  it 
bas  an  anterior  and  a  posterior  surface,  of  which  the  former  is  flatter,  two 
lateral  borders  to  \vhich  the  bmad  Ugaments  are  attached,  a  superior  border 
or  fundua  nteri  whieh  is  free,  two  upper  angles  from  which  the  inner  enda 
of  the  tubee  arise,  and  a  lower  end  continuous  with  the  cer\ix  at  the  isthmus. 
A  coronal  section  of  the  hody  8howB  the  triangular  shape  of  the  eavity, 
while  a  sagittal  section  demon strates  that  the  anterior  and  posterior  walls 
are  in  contact,  the  cavity  being  therefore  a  virtual  one.  The  cervbc  is  nearly 
cylindrical  in  form  (it  is  8lightly  fuaiform),  and  projects  into  the  upper  end 
of  the  vagina ;  its  cavity  is  fusiform.  It  communicates  with  the  ca\ifcy  of 
the  body  at  the  isthmus  by  means  of  the  os  uteri  internum,  and  with  the 
vaginal  canal  by  the  os  uteri  externum.  It  bas  sometimes  been  divided 
into  two  parts,  a  supra- vaginal  and  a  vaginal  (portio  vaginalis) ;  but  as  it 
does  not  project  equally  into  the  upper  end  of  the  vagina,  it  is  more  correct 
to  regard  it  hm  consisting  of  three  portions,  a  supra-vaginal,  an  intermediatej 
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and  an  intra-Taginal  portioiL  The  last  named  k  ibe  mattached  pait  of  Ihe 
oeiTix;  tbe  intermediate  is  attached  to  the  bladd^  in  front*  bnt  is  finee 
behind;  while  the  sapra-Taginal  is  attached  to  the  vagmal  roof  behiad  and 
to  tbe  bladder  in  front  Tbe  oe  uten  int^nnm  is  a  dmilar  openmg;  the  ob 
nteii  extemum,  or  os  tincie,  is  a  narrow,  transrei^elj  situated  orifioe  in  tbe 
Taginal  poition  which  diTides  this  part  of  tbe  c^rriz  into  two  lipa,  anterior 
and  posterior.  It  is  noteworthy  that  the  oocurrence  of  laboor  8bawB  that 
the  uteras,  whicb  in  the  imimpieguated  cx>ndition  consista  evidentlf  of  the 
two  portioDs  deacribed  aboTe  as  bo^ly  and  eervix,  reall^  is  made  up  of  three 
ports,  bodj,  lower  uteiine  a^ment,  and  oeiris.  Just  before  tbe  opening  up 
of  tbe  06  uteri  intemum  there  can  be  recognised  in  the  pregnani  uterus  the 
body  or  upper  uterine  segment  with  thick,  contiacted  waUs,  the  distended 
lower  uterine  segment,  and  the  cervic^il  canid.  Bj  some  the  loirer  a^[ment 
la  regarded  as  belonging  to  the  bodv,  and  bj  otbers  as  due  to  the  opening 
up  of  the  upper  part  of  tbe  oeirical  eanal    The  former  is  tbe  more  probable 


r  bo^;  0»  eonstrtetkrn  betireen  Indj ud  eervlx,  Uk«  m  ntcH  iatennim ;  S,  mil 


<tfto4y.    (AfUr  Tkmkf.) 

Tiew.    The  rektions  of  the  uterus  to  the  pelv^ic  floor  will  be  considered 
later  (Fig.  7). 

Struclure  of  tke  Uterug, — With  the  naked  ejre  it  can  be  recognised  that 
there  are  three  coats  or  tuuics — the  estemal,  serous  coat,  or  perimetrium ; 
the  middle  muscular  coat,  or anesometrium ;  and  the  interual  mucous  coat, 
or  endometrium.  The  serous  coat  is  formed  by  the  general  peritoneal  lining 
of  the  j)elvis.  It  may  be  noted  that  it  coveiB  the  anterior  surfaoe  of  tbe 
iitenis  as  low  as  the  level  of  the  os  intemum  uteri,  where  it  paases  up  on  to 
tbe  posterior  surface  of  the  bladder  to  form  the  utero-vesical  pouch  of 
peritoneum.  Posteriorlr  it  covers  the  posterior  wall  of  the  uterus,  and 
deaeends  as  the  pouch  of  Douglas  behind  the  upper  part  of  the  raginal  roof 
as  low  aa  the  level  of  the  os  extemum  uteri.  From  this  point  it  ascends  again 
on  to  the  anterior  rectal  wall,  Laterallj  the  anterior  and  posterior  lajera  of 
peritoneum  meet  at  the  borders  of  the  uterus  ti)  form  the  hroad  ligaments 
of  the  organ.  At  the  fundus  the  jieritoneal  coat  passea  ilirectly  fitim  the 
anterior  to  the  posterior  surface.  In  the  lower  aninmLs  th»*  mu^uilature  of 
tlie  uterus  is  ciearly  divisible  into  two  lajers,  an  internal  circular  and  an 
outer  longitudinal,  the  former  being  a  stronglj  developed  stratum,  and  the 
Utter  a  feeblj  marked  one ;  but  in  the  human  utcnis  there  is  no  such 
distinct  arrangement  With  the  supervention  of  pregnancy.  however,  a 
uutable  hypertrophy  of  the  muscular  coat  of  the  uterus  occurs,  and  it  is 


140 


GENEEATION,  FEMALE  OEGANS  OF 


then  poBsible  to  recognise  three  kjers;  l>ut  eveu  then  the  distinction 
hetween  them  is  never  so  niarked  as  in  the  uteri  of  the  lower  animals, 
There  ia  an  inner  lajer  inimediatelj  h^neath  the  mucous  membrane  in  which 
the  fibreB  are  arranged  cliiefly  in  longitutiinal  bundlea.  This  bas  bj  some 
been  regarded  as  a  bypertrophied  muaeularia  mucosfe.  The  middle  kyer  is 
mnch  the  thickest,  and  whOe  it  is  largelj  composed  of  fibrea  rimning  in  a 
circiilar  diretition,  it  also  contains  not  a  few  vvbich  pass  longitodinally,  and 
from  the  peri  tone  al  snrface  tovvards  the  raiicouB,  In  this  W4iy  a  thick  felt- 
woTk  is  fonned  in  the  meahes  of  which  lie  the  birge  blootl-vessela  of  the 
uterine  wall.  The  external  layer  is  made  up  of  longitudinal  bundles  with 
some  obliqneIy  and  eircuLirly  disp08t*d  ones  interspersed.  Fil[)re3  from  it 
pass  into  the  broad  ligaments,  and  also  into  the  utero-sacral  bands  w!iich 
run  back\vards  to  the  meruin  below  the  peritooeal  lioing  of  the  pouch  of 
Douglas,  dividing  that  pouch  ioto  three  conipartmeots,  a  central  and  a 
rigbt  and  left  lateniL  The  musculaturc  of  the  eer\'ix  is  Iargely  continuous 
with  the  middle  layer  of  the  body.  The  mucous  membrane  is  a  thick  coat, 
and  has  a  amooth  surfaee  in  the  body  of  the  organ,  while  in  the  cervical 
canal  it  is  thrown  into  ridges,  a  vertical  one  with  lateral  ones  slanting 
upward3  and  outvvards  from  it,  and  to  this  arrangenient  the  fanciful  name 
of  the  arbor  vita)  has  been  given.  Witb  the  help  of  the  microscope  it  can 
be  made  oiit  that  the  seroos  coat  bas  the  ordinary  histological  featurea  of 
the  peritooeum,  %az.  a  basis  of  delicate  fibrous  and  connective  tissue  support- 
ing  large  endothelial  cells,  wbile  the  muscular  lajer  is  found  to  be  composed 
of  verf  large  unstriped  muscle  fibres,  sometimes  branched  and  with  elongated 
nuclei,  in  a  matrix  of  hne  connec^tive  tissue  and  elastic  fibres.  In  the 
muscular  coat  are  also  many  arteries  witb  thick  walls  and  a  convoluted 
intima,  and  large  tliin-walled  veins  witb  no  valves.  The  microscopic 
characters  of  the  mucous  membrane  of  the  l)ody  differ  from  those  of  the 
cervix,  and  reqiure  a  separate  description.  Further,  the  appearances  are 
much  altered  by  such  physiological  conditions  as  menstruation  and  preg* 
nancy.  The  following  description  refers  t<:»  the  mucous  membrane  of  the 
resting  (non-menstmating)  virgin  uterus  : — 

It  measures  1  mm,  in  tliickness.  It  is  made  up  of  a  loose  plexus  of  embrjonlc 
connective  tissue  eells  branching  and  auastomosing  with  bere  and  tliere  more 
elongated  and  fusiform  cells  with  oval  iniclei ;  in  the  interstices  are  many  leuco- 
cvteSj  nad  in  its  general  appearance  it  suggests  the  structure  of  lyinplioid  organs. 
On  the  uterine  siirface  is  a  single  layer  of  cihated  columnar  epithehal  cells.  On 
the  snrface  also  open  the  niouths  of  the  uterine  glands  ;  the^e  are  tnbular  and 
extend  down  through  the  stmmaj  and  often  bifurcate  nt  their  lower  ends,  some  of 
which  reach  and  some  even  peuetrate  the  muscular  coat  Their  direction  is  first 
perpfindiculafj  and  th*^n  obligue  to  the  surface.  They  are  lined  by  ciliated 
columnar  epithelium  upon  a  nacleat«d  basement  membrane,  but  the  latter  struc- 
ture has  not  been  reeocrnised  by  ali.  Ftirther^  seme  observers  regard  these  strne- 
ta res  as  not  truly  glandular  in  nature,  bat  as  simple  pits  or  diverticula  of 
epithelium^  the  mucous  membrane  being  i^eal^  a  Ijmphatic  tissue*  In  support 
or  this  view  Leopold  states  that  the  connective  tissue  bundles  are  surroundea  by 
endothelium,  and  therefore  eonsstitate  lyinph  space^s.  In  the  cer\'ical  canal  the 
mucosa  is  thieker  thaii  in  the  body  of  tlie  uterus  ;  it  is  tinner  in  consistence,  and 
its  lining  columnar  epithelium  is  ciliated  oni?  on  the  tops  of  the  ridges  of  the 
arbor  vit«e.  It  possesses  numerous  raeemose  glands  lined  with  cubical  epithelium. 
At  the  leve!  of  the  os  externum  uteri  there  is  iisually  a  sharp  trausitiou  between 
the  columnar  epithelium  of  the  cervical  canal  and  the  squftmou3  epithelium 
refiecteci  on  to  the  outside  of  the  vaginal  portion  of  the  eervix  fi-om  the  vaginal 
wa!ls  ;  but  it  is  noteworthy  tliat  in  the  infatit  at  birth  there  is  often  no  marked 
line  of  separation  betweeo  the  two  kinds  of  epithelium,  the  columnar  bning  of  the 
cervical  canal  extending  for  a  bmited  distance  o  ver  the  vaginal  aspect  of  the 
cervix,  and  giving  rise  to  the  condition  which  has  been  called  congenital  cervical 
erosion.    The  so-called  ovula  Nabothi  are  retention  cysts  of  the  cervical  glands. 
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During  menstniation  congestion  of  the  mucoas  membrane  of  the  body  of  the 
uterus  occurs,  accompanied  by  an  exfaliation  of  a  greater  or  amaller  part  of  it ; 
during  pregiiancy  it  gives  attatihment  to  the  lertilised  ovum,  and  forms  the 
maternal  part  of  tlie  placetita. 

The  arterial  blood-8iipply  of  the  uterus  ia  derived  from  two  Bources :  the 

greater  part  eomes  from  the  uterine  arterj,  a  branch  of  the  aoterior  divi- 

LBion  of  the  ioternal  iliac,  vrhich  passes  in  the  broad  Ugament  to  a  point 

rnear  the  os  exteruum,  where  it  turns  tipwarda  along  the  lateral  border  of 

tlie  uterus,  giving  off  trausverae  branches  (the  curling  arteries)  to  that 

organ  on  the  way,  and  one  of  these  ia  large,  m  given  off  near  the  os 

internum,  and  uniting  with  that  of  the  oppoeite  side,  forms  the  ciB^ular 

LftTterjr;    a    small   part  comes   fram   the   ovarian   arterj%   whose   terminal 

^branches  antistomose  with  those  of  the  uterine.     It  is  well  to  rememter 

that  the  uterine  artery  whif!h  at  a  point  opposite  the  os  externum  lies  below 

and  in  front  of  the  ureter  then  crosses  over  it  and  oomes  to  lie  behind  its 

leveL     The  veins  of  the  utenia  form  a  very  rich  network  below  the  serous 

coat,  and  conmiunicate  with  the  vagiual  and  vesical  veins,  and  also  with 

the  pampioiform  plexus ;  they  open  into  the  internal  iliac  vein  directly  or 

Linto  the  ovarian  vein.     The  Ijmphaties  join  those  from  the  tube  and  ovary, 

P  and  pass  between  the  Iayers  of  the  broad  ligamcnt  to  the  lumbar  glands ; 

those  from  the  cervix  and  upper  part  of  the  vagina  pass  together  to  the 

fajpogastric  and  ohturator  glands.     The  nervous  8upply  is  derived  in  part 

from  the  hypogastrie  plexu3  of  the  8ympathetic,  and  in  part  from  the  Becond, 

9  tbird,  and  fourth  sacral  spinal  nei^ves ;  on  each  side  of  the  uterus  at  the 

ilevel  of  the  isthmns  these  nerves  unite  in  formiug  a  large  plexiis  sometimea 

called  the  cervical  ganglioii. 

The  uterus  and  vagina  are  developed  from  the  fuaed  portion  of  the  two 
Mtillerian  ducts.  The  upper  part  of  each  duct  remains  »aparate  as  the 
Fallopian  tube.  In  the  new-born  infant  the  uterus  is  partly  an  abdominal 
organ  for  a  portion  varying  from  a  half  to  a  third  lies  above  tho  plane  of  the 
brim  of  the  pel\is ;  the  cervix  is  relatively  much  larger  both  in  length  and 
thickness  than  the  botiy  of  the  organ ;  and  the  folds  of  the  arbor  vitie  are 
prolonged  in  tho  interior  quite  to  the  fundus, 

Ligant€}iU  of  the  Utertu. — The  uterus  partly  is  embedded  in  and  partij 

I  rests  upon  the  pelvic  tloor,  but  it  is  also  to  some  exteiit  supported  by  the 

I  variouft  ligamentousl  structnres  which  sling  it  in  the  pelvic  ca^ity.     These 

I  are  the  round  ligaraents,  the  broad  ligaments,  the  utero-sacral  and  the 

utero-vesical  Ugamentn,      The  rouud   Iigaments   are   two   fibro-muacukr 

stnictures   13  cm.  in  lengtli,  whieli  arise  from   tlie  upper  angles  of  the 

uterus ;  each  passes  in  a  curved  direction  to  the  internal  ingulnal  opening, 

,  throngh  the  inguinal  cunal,  and  ends  in  the  cellular  tissue  outside  the 

I  external  abdominal  ring ;  and  each  is  in  ite  course  enveloped  in  a  fold  (the 

I  aaterior)  of  the  liroad  ligament.     They  prevent  downward  and  backward 

f  dieplacement  of  the  uterus,  a  circumstance  which  explainB  the  ratioiiale  of 

the  Alexander- Adama  operation  of  shortening  these  ligaments  in  cases  of 

inveterate  prolapsua  uteri,     The  broad  ligaments  (Ugamenta  lata)  are  two 

double  layer8  of  f)eritoneum  %vhich  pass  outwai*da  from  the  uti^ua  to  the 

lateral  pelvic  wali ;  perhaps  it  would  be  more  correct  to  descril^e  them  as 

the  me8entery  of  the  uterus,  for  that  organ  reallj  lies  between  the  folds  of 

L  peritoneum  of  which  the  ligaments  are  composed;  at  any  rate  a  part  of 

I  each  Hgamentum  latum  forms  a  meseQtery  for  the  Fallopian  tube  (meso- 

I  fialpinx),     The  base  of  the  ligament  may  be  represented  as  a  wavy  line 

I  paaBing  outwards  to  the  lateral  pelvic  waU  at  a  point  just  in  front  of  the 

I  Bacro-Uiac  8yachrondroBia ;  the  upper  (free)  margin  passes  from  the  upper 
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angle  of  the  uterus  outvvards  to  a  point  in  the  ilio-pectineal  line  midway 
between  the  sacro-iliati  Joint  and  tlie.  jieetineal  eminence;  tlie  inner  attach- 
ment  is  along  tlie  lateral  border  of  the  uterus  from  the  upper  aogle  almost 
to  the  lateral  part  of  the  roof  of  the  vagina ;  and  the  outer  edge  is 
afctached  to  the  pelvic  waU  aa  low  dowu  as  the  level  of  the  ischial  Bpma 
Three  folds  of  the  hroad  ligaiiienfc  liave  heen  recognised :  an  anterior,  in 
which  lies  the  round  hganieut  (ligementum  teres);  a  middle,  the  meao- 
salpinx,  m  \y\mb  are  situated  tlie  Fallopian  tul>e  and  the  imrovarium  and 
vessela  and  nerves ;  and  a  posterior,  to  which  is  attached  the  anterior  margin 
of  the  o%uiry.  The  ntero-sjicral  hgaiuents  are  two  rnuacular  bands  which 
pass  backward8  from  tlie  upper  part  of  the  cervix  uteri  to  the  saerum,  and 
enclose  the  rectnm  on  the  way ;  in  the  anterior  part  of  their  extent  they 
raise  up  the  peritoneum  of  the  pouch  of  Douglas  in  to  two  folds,  the  recto- 
uterine  Ugaments,  which  8er%^e  to  subdivide  tlie  pouch  into  compartnients. 
The  utero-vesical  ligaments  are  siniply  peritone^il  folds  which  pasa  from  the 
cervix  to  the  posterior  surtuce  of  tlie  bladder  and  mark  off  a  shght  depres- 
eion,  the  utero-vesical  pouclh  The  ovarian  ligament  and  the  infundibulo- 
pelvio  have  already  heen  described. 

Intehmediate  Okgan  :  THE  Vaijina. — By  means  of  the  musculo-mem- 
branous  canal,  the  vagina,  the  internal  genital  organs  are  put  in  communica- 
tion  with  the  exterior;  it  may  therefore  be  termed  the  intermediate  organ. 
It  forms  a  sli  t  in  the  pelvic  iloor,  hned  with  mucoua  membrane,  extending 
from  the  hjraen  to  the  cei^viK  uteri,  and  lying  between  the  urethra  and 
bladder  in  front,  and  the  rectum  and  perineum  behiud.  W]th  the  woman 
in  the  erect  poature  the  vagina  makea  an  angle  of  about  60°  with  the 
horizon,  and  is  therefore  nearly  paraUel  to  the  ^ilane  of  the  pelvic  brim. 
When  the  bladder  is  empty  the  normal  axis  of  the  vagina  fonns  with  the 
long  axi9  of  the  uterus  a  right  angle ;  but  when  the  bladder  is  distended 
the  angle  becomes  more  or  less  obtuse.  'ttHien  the  rectum  is  full  the 
vaginal  axis  Ijecomes  ahiiosfc  perpendicular.  Nornially  the  vaginal  wall8 
are  in  contact,  and  a  sagittal  section  of  ihe  peivis  8how8  it  as  a  linear  elit, 
vvhile  a  trans verse  section  reveals  an  H-shape;  it  is  correct  to  describe  the 
vagina  as  a  tube  only  when  the  iinger  or  instrtiments  are  being  passed  up 
it,  or  when  the  fietus  is  being  propelled  down  it,  A  Ciist  of  the  distended 
vagina  bas  the  tbrm  of  a  truncated  cone,  base  uppermost.  It  has  two 
vvalls,  a  lower  or  vulvar  end,  and  an  upper  end,  roof,  or  fornix.  The 
anterior  wall  is  the  shorter,  measuring  5  cm. ;  the  posterior  has  a  lengbh  of 
7'5  cm.  The  anterior  %vall  has  a  8omewhat  trianguhir  shajiie  \vith  the  base 
above  and  the  apex  at  the  vaginal  orifice ;  and  its  aurface  is  thrown  into 
numerous  folds,  there  being  one  median  longitudinal  ridge,  the  anterior 
column,  and  many  transverse  and  oblique  rugj©  running  off  from  it ;  these 
rugte  are  continned  on  the  inner  aspect  of  the  hj^men  ;  and  they  disappear 
to  a  large  extent  after  par  turi  tion.  On  the  posterior  wall  the  rugas  8how  a 
smiilar  but  leas  marked  aniingenient;  thia  wall  also  has  a  triangiilar  shape,  but 
instead  of  being  straight,  as  is  the  anterior,  it  has  a  sigmoid  curve ;  like  the 
anterior  \vall  it  is  reilected  upon  the  cervix  formiug  part  of  the  vaginal 
roof  or  fornix.  The  lower  end  of  the  vagina  opens  at  the  vulva  between 
the  labia,  situated  laterally,  the  hjTiien  behind,  and  the  vestibule  in 
front;  it  is  an  antero-posterior  ah  t.  The  roof  of  the  vagina  through  the 
projection  of  the  eervLx  uteri  into  it  is  divided  in  imagination  into  four 
parts,  called  the  anterior,  posterior,  and  lateral  fornices  or  fosstC.  These 
fornices,  of  course,  only  exi8t  when  the  vagina  is  distended ;  the  posterior 
is  much  the  deepest.  The  relations  of  the  vagina  to  surrounding  parts 
are  of  considerable  importance.    Anteriorly  it  is  connected  in  its  upper 
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half  \vith  tlie  bas-fond  of  tlie  bladder,  and  with  ite  neck  by  dense  areolnr 
tissuu  whicb  tbrois  the  vesico-vaginal  septum ;  in  its  lovver  halt"  it  is  inti- 
matelj  united  to  the  urethra,  which  is  iudeed  embedded  in  it,  the  two 
together  fonuing  the  urethro-vaginal  septum.  l^oateriorlj  the  vagina  in  its 
upper  one-foiirtli  is  aepamted  from  the  rcctuni  by  the  pouch  of  Douglaa ; 
in  ita  niiddle  two-tburths  it  is  connected  by  loose  connective  tisBue  wiih 
the  rectiim  ;  while  in  its  lower  fourth  the  perineal  hodj  lies  between  it  and 
the  rectum  and  anuB,  It  ia  iiuportant  to  remember  the  relation  of  the 
posterior  fornix  to  the  peritoneal  cavitj,  and  it  ia  noteworthy  that  some- 
times  the  poueli  of  Douglas  ifi  deeper  than  nornial,  and  mav  descend  between 
the  vagina  and  rectum  ahiiost  to  the  perioeum.  LateraOy  the  vagina  is 
related  to  the  levatores  ani  muscles,  and 
to  the  large  venona  plexii8ee.  The  lateral 
fornices  are  related  to  the  bases  of  the 
broad  liganients  and  to  the  veaaels  lying 
in  them.  The  antcrior  fornix  is  distant 
a  little  over  an  inch  from  the  bottom  nf 
the  vesico-iiterine  pouch  of  peritouenra ; 
to  ita  oiiter  aides  and  weU  above  it  are  the 
ureters  (Fig.  8). 

The  structure  of  the  vagina  as  seen 
by  the  naked  eye  consista  of  an  outer 
layer  or  coat  of  connective  tiBsiie  and 
elastic  hbres,  by  meana  of  whieh  it  is 
united  to  Biirrounding  structures,  and  in 
which  he  large  venous  plexuses;  of  a 
middle  or  mnscular  coat  in  \vhich  sepmrate 
layerB  of  Hbrea  huve  lK3en  deacribedj  con- 
cerning  the  arrangement  of  which,  how- 
ever,  there  is  a  want  of  unanimity  among 
anatomiats;  and  of  an  inoer  layer  or 
miicous  membrane,  thrown  in  to  folds  and 
Hituated  upon  a  submucosa,  of  a  pink  colour  u8ually,  Init  be^oming  purple 
in  pregnancy.  ^Iieroscopically  the  muscular  coat  is  found  to  consist  of 
unstriped  tibres  running  in  btintlles  in  various  directions,  and  between 
which  lie  large  veins  and  Iymphaties.     The  submucosa  conaiets  of  looee 

lareolar  tissue  which  entera  in  to  the  forma  tion  of  the  cohimns,  and  on  this 
lie  several  layer8  of  pavement  epitbelium ;  there  are  many  [»apillie  and  onIy 
a  few  true  secreting  glands.  The  mucoua  membrane,  if  expofl6d  continuou8ly 
to  the  influence  of  the  air,  as  in  prolapsua,  becomes  skin-like^  and  it  is  in 
many  respects  a  cutiineous  rather  than  a  mucouB  structure,  If  it  he  true 
that  it  is  developmentaUy  deri  ved  from  the  low^  ends  of  the  "VVoIffian  ducts 
(WoIflian  bulba  of  Hart)  which  are  epiblaatic  etructurea,  thia  [M3cubarity  is 
largely  accountcd  for.  The  vagina  itself  is  developed  from  the  Midlerian 
ducta  (fused),  but  it  is  quite  posaible  that  its  hning  membrane  is,  aa  Hart 
maintains,  a  derivative  of  the  Wolftian  liulba  In  the  fo:'tua  the  vagina  is 
often  diatended  vvitb  much  desquamated  epitbelium,  and  in  vertieal  meaial 

ijnection  IfKiks  as  if  it  were  almoat  the  only  [^elvio  content.     Great  diacusaion 
iiae  recently  takeu  plača  aa  to  the  micro-organisms  of  the  vagina.     The 
^nsensus  of  opinion  now  seems  to  be  that  norniaUy  no  pyogenic  coc-ci  are 
ant,  althongh  many  bacteria  are  to  be  found,  including  the  thick  bacillus 

Ivaginalis  of  Duderlein,     The  arterial  blood-supply  of  the  vagina  ia  from  the 

liraginal  arteries  (froin  the  internal  iUaca),  from  branches  of  the  uterine 
and  from  branclies  from  the  pudendal  arteries.     An  aj5ygoe  branch 
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in  the  anterior  wall  joiiiiiig  the  circiilar  arterj  of  the  cervix  has  been 
describecl  by  HjrtL  The  veios,  vvitlioiifc  valves,  form  complete  sheaths  for 
the  canal,  both  outside  the  muscular  coat  and  beiieath  the  mucoiis  mem- 
brane. The  Ijmphatics  Irom  the  lower  fourth  of  the  vagina  joiu  those  from 
the  ext€rDal  geaitals,  and  paae  to  the  inguinal  ghmds;  those  from  the  rest 
of  the  canal  go  to  the  internal  iliii€.  glaods.  The  nerv^ea  are  from  the 
inferior  lijpogastric  plexn8  of  the  8yiiipathetic,  from  tlie  foarth  sacral  and 
from  the  pudic  nerves, 

ExTEHNAL  Genkrative  Organs.^ — The  external  genitala  collectively  con- 
stitute  the  vulva  or  piidenda,  and  consist  of  the  labia  majora  aod  rainora 
sitnated  kterallj,  and  of  the  mons  veneris,  cHtoris,  vestibule,  meatua 
niinariua,  vaginal  oriiice,  hymen,  fossa  navicularis,  fourchette,  and  perineuinj 
in  the  middle  Hne.  The  uiotis  veneris  is  an  irregularlj  triangular  area  of  ^ 
skin  with  underlying  adipose  and  conoective  timue  situated  in  front  of  the 
Bpnphjaia  pubis.  It  m  covered  from  the  tirne  of  pubertj  on\vard8  with 
crisp,  turly  hair  which  rarely  passes  npvvitrds  toward8  the  nmbihcns,  and  in 
thiB  respect  therefore  diflers  from  the  haii*  of  the  aame  region  in  the 
male.  Numerona  eebaceous  and  audoriparous  glanda  are  found  in  the  skin 
of  the  mons,  and  in  its  substance  also  the  external  ends  of  the  round 
ligaments  terminate  in  the  form  of  scattered  muscular  hbrea,  From  the 
sides  of  the  mons  two  folds  of  skin  pass  backwarda  toward8  the  perineum, 
formingin  theircourse  the  kteral  boundaries  of  the  vulva;  these  are  kuown 
as  the  labia  majora,  or  ext€nia,  or  alte  majores.  Each  labium  has  on  cross 
eection  a  aomewhat  triangular  form,  the  hme  reats  on  tlie  pubic  ramua, 
and  the  aidea  are  the  external  and  internal  snrfaces,  The  external  surface 
is  covered  with  ruga?,  and  has  an  appearance  recitlling  that  of  the  scrotum 
in  the  male ;  it  carries  numerous  haira  from  the  age  of  puberty  onwards, 
and  there  are  plentiful  sehaceons  glanda.  On  the  inner  surface  the  hjiirs  are 
8canty,  and  the  colour  ia  lesa  dark  than  that  of  the  outer  aspect.  In 
multiparoua  women  and  in  the  old  or  emaciated  the  labia  are  penduloujs, 
aud  the  vulvar  aperture  gapea,  but  in  nullipar«  and  in  young  or  Btout 
persons  they  are  in  contact  and  conceal  the  underlying  atmctnres.  The 
labia  are  covered  externaUy  with  a  layer  of  skin,  with  numerous  hair  follicles 
and  sebaceoua  glands ;  below  thia  are  libres  of  unstriped  muscle  resembling 
those  of  the  dartos  in  the  male,  and  beneath  them  m  a  cetlulo-adipose  layer 
lying  upon  an  elastic  Jibroua  sac  (Broca*s  sac).  Sweat  glanda  aie  present  on 
the  outer  aapect  of  the  labia,  The  labial  lymphatics  paas  to  the  auperficial 
inguinal  glands;  the  arteries  are  branches  of  the  external  and  intemali 
pudic  and  of  the  epigastric  ;  the  veina  go  to  join  those  of  the  bnlbs  and  the 
vaginal  veius ;  and  the  nerves  are  from  the  internal  pudic  and  small  sciatic. 
Posteriorly  the  labia  fuae  insenBil3ly  with  the  akin  of  the  perineum  (Fig.  9). 

The  labia  minora  or  interna,  or  the  7u/m}}hcc,  are  two  slender  folds  of 
skin  resembling  mucous  membrane  which  lie  inside  the  labia  majora,  and 
form  the  lateral  boundaries  of  the  veatibule  and  of  tlie  vaginal  apertm^e. 
They  are  directed  backwards  and  outward8,  diverging  from  the  middle  line. 
Each  labinm  has  a  amooth  outer  surface  apposed  to  the  inner  surface  of  the 
labium  majus,  bufc  sepai^ated  from  it  by  a  deep  groove ;  an  internal  surface 
U8ually  in  apposition  with  the  internal  aspect  of  the  labium  of  the  opposite 
side,  and  shovving  a  t  its  base  a  whifce  line ;  a  free  margin,  irregular  and 
fringed;  an  attached  margiji  arising  from  the  side  of  the  vestibule 
anteriorly,  and  from  the  inner  aspect  of  the  labium  majus  of  the  same 
aide  po8teriorly;  a  poaterior  end  whic!i,  according  to  some  anatomists, 
blends  with  the  labinm  majus  about  ita  middle,  and  according  to  others  is 
joined  with  the  correspondin^  part  on  the  opposite  side  to  form  a  thin 
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fold  Ijing  in  front  of  the  perineum  and  called  tbe  fourehšUš;  and  an 
anterior  end  which  bifuicates  at  the  level  of  the  clitoris,  and  one  pari  goa 
above  the  cUtons  to  unite  with  that  of  the  opposite  edde  to  foim  tbe 
ppepuce,  while  the  other  puBses  beIow  the  clitoris  to  meet  that  of  the 
opposite  side  in  the  frenulum.  The  nymphae  contain  no  adipoee  tiasue  and 
do  not  carrjr  hairs,  otherwiBe  they  have  the  structure  of  skin.  The 
eebaceoua  glands  open  alone  on  the  surface,  The  nj^mphee  have  the  aanie 
vascular  and  nervoua  fluppl^  as  the  labia  majora.  The  ditoris  is  a  small 
curved  body  with  a  prepuce  and  firenulum  formed  bom  the  anterior  enda 
of  the  labia  minora  in  the  wa7  that  has  been  described  above*  It  liea  in 
the  middJe  line  at  the  apex  of  the  vestibule,  and  is  the  homologne  of  pait 
of  the  male  penis.  It  oonsists  of  the  glaus,  a  mass  of  erectile  tiasue  not 
larger  than  a  pea  and  covered  with  fine  akin,  and  of  the  bodj  or  corpus 
ditoridis,  a  cord-like  structure  which  paisses  to  the  anterior  edge  of  the 
pubic  aixih,  where  it  divides  into  two  crura,  the  inner  margin  of  each  of 
which  18  covered  by  the  erector  cUtoridis  muscla  The  nerves  of  the 
clitoris  are  verj  numerous,  and  end  in  end-bulbe,  and  also  in  the  pecuhar 
genital  corpuscles  of  Krause;  they  come  from  the  pudia  The  arterial 
aupplj  consists  of  the  terminal  branches  of  the  internal  pudio,  a  donnd 
tmg  to  the  glans  and  prepuce  and  profunda  branches  to  the  corpora 
cavemosa.  There  is  a  dorsal  vein  which  eads  in  the  veaical  plexu3 ;  the 
Ijmphatics  pasa  to  the  inguinal  glands. 

The  vesHbule  is  a  triangular  area  with  at  its  apex  the  clitoris  (just 
deecribed),  with  its  aides  formed  by  the  inner  margins  of  the  labia  minora^ 
and  having  for  its  base  the  upper  margin  of  the  vaginal  orifice.  At  the 
middle  of  the  base  is  the  meatus  urinarius,  and  snrrounding  the  meatus 
and  stretching  up  &om  it  towards  tbe  clitoris  is  a  band  known  as  tbe  male 
veetibular  band.  This  band  is  not  alway8  seen  in  the  adult,  but  is  fairly 
evident  in  the  neW'bom  infant.  Under  the  mucous  membrane  of  tbe 
Teetibule  some  veins  are  found  runmng  transver8ely  from  one  side  to  the 
other :  these  form  the  pars  in termedia,  and  join  together  the  two  vestibular 
or  vaginal  bulbs  which  are  placed  at  the  sides  of  the  vestibule*  The 
Burface  is  covered  by  several  layer8  of  pavement  epithelium,  below  which 
are  papillsa  with  capillary  loops,  and  beneath  them  a  connective  tissue 
layer ;  there  are  compound  nicemose  glands.  The  mecUus  urinarius  is  the 
external  orifice  of  the  nrethra,  and  is  a  small  dimple  in  the  muooua 
membrane  of  the  vestibule.  The  nrethral  canal  at  this  point  is  a  amall 
vertical  slit ;  immediatelj  within  it  are  the  openings  of  two  short  tubea 
(Skene*8  tubules)  which  lie  in  the  muscular  wall  of  tbe  urethra,  and  whioh 
are  said  by  some  to  l>e  relics  of  Gartner's  ducts  derived  from  the  lower  enda 
of  the  Wolffian  ducts,  and  by  others  to  represent  the  male  prostate, 
Eound  the  meatus  are  little  openings,  the  orifiees  of  the  mucous  glands  of 
the  vestibale  (glanduke  vestibulares  minores)  already  referred  to.  Tbe 
meatus  lies  from  2  to  2*5  cm.  below  the  clitoris. 

The  OTifice  of  tht  vaffina  lies  immediately  behind  the  veetibule  and  in 
front  of  the  fourchette,  which  it  will  be  remembered  nras  formed  by  the 
posterior  union  of  the  labia  minora.  It  ia  an  antero-posterior  slit,  and  in 
the  virginal  condition  is  partly  occluded  by  the  hymen6al  membrane. 
Between  the  hymen  and  the  fourchette  is  a  small  depression  to  \vhich  the 
fanciful  name  of  foasa  navicularis  has  been  given.  The  hyTmn  has  UKually 
a  crescentic  or  semilunar  shape,  but  occasionally  it  is  a  diaphragm  with  a 
aingle  central  aperture,  or  with  t wo  apertures,  or  rarely  with  several  ojienings 
in  it.  It  presents  a  free  border  toward8  the  vagioal  orifice  which  is  thm 
and  concave,  an  attached  border  posteriorly,  an  inferior  or  external  surfaoe« 
VOL.  IT  10 
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and  a  Buperior  Burface  on  which   the  vagioal    rugte  can   sometimes  bal 
traced.     It  is  composed  of  coDnective  tissiie  with  arteriee  and  veins  in  it 
and  many  elastic  iibres.     It  is  nsuallj  but  not  iiivariably  torn  a  t  the  timal 
of  the  first  coitiifl,  and  it  is  cerbainly  broken  up  when  the  lirst  child  pas 
through  the  vaginal  orifice»     Portions  of  the  hymen  remain  as  little  fle8hy 
projections  (three  to  six  in  number),  which  are  known  as  the  carunculsB 
myrtifoniieia.    Behind  the  hyinen  are  the  fossa  navkuiaris  and  the  f o urcheile,  1 
which  have  been  already  described ;    it  may  be  noted   that  the  foiirchette 
is  very   often  torn   in   the   firat   parturition.     Beliind    the   fourchette   is 
the  skin  covering  the  base  of  the  i>erineal  body.     Ileference  in  passing« 
haa  been  made  to  the  vaginal  or  vestihular  hulbs.     These  are   elongatea  ' 
ma88es  of  veins  lying  at  the  eides  of  the  vestibule  and  vaginal  orifice  in 
close  relation  with  the  constrictores  vaginm  muscles,     They  are  about  the 
size  of  a  bean,  but  in  an  injected  condition  have  a  length  of  about  4  oni. ; 
they  have  a  8oioewhat  conical  form,  and  their  apices  lie  at  the  level  of  the 
meatus  iirinarius,  where  they  conimunicate  by  the  pars  intermedia,  while 
their  bases  are  situated  opposite  the  lower  third  of  the  vaginal  orifice ;  and 
they  consist  of  complicated  venous  plexuses  ia  a  fibrous  aheath.     They 
communicate  freely  with  Burrounding  veins.     In  additiion  to  the  Budori- 
parous,  Bebaceous,  and  mucoue  glands  of  the  vulva  already  referred  to  therej 
remain  for  description  two  structures  known  aa  the  vuho-vatfinai  glancUA 
glandul^e  vestibulares  majores,  or  the  glands  of  Bartholin,  Duvemey,  orl 
Mery.     These  are  two  emall  oval  bodies,  haviog  the  size  of  a  bean  or  an^ 
almond,  and  situated  on  either  side  of  the  vaginal  orifice  near  the  posterior 
ends  of  the  vaginal  bulbs,     They  Ue  beneath  the  superficial  perineal  faacia, 
are  racemoae,  mueous,  or  sero-mucous  glands,  coosist  of  numeroiis  acini  lined 
with  columnar  epithelium,  and  diecharge  their  secretion  by  an  excretory 
canal   which   opeos  at   the   point   of  union  of  the   posterior  third  wit!i 
the  anterior  two-thirds  of  the  vaginal  orifice  in  the  furrow  separating  the 
hymen  from  the  internal  eurfaca  of  the  labium  minus. 

The  cUtoris  is  the  representative  of  the  genital  tubercle  of  the  embryo, 
and   the  labia  are  the  edges  of  the  genital  clefb,     Behind  the  genital 
tubercle  there  is  in  the  early  stages  of  development  a  cloaca  common  to  the 
urogenital  canal  and  to  the  rectum ;  but  through  the  growth  of  a  septum  wliich  , 
becomea  the  perineal  bodj  the  rectal  canal  is  aeparated  from  the  space  in ' 
front  known  as  the  urogenital  sinus.     Later  the   veaico -vaginal  septum 
divides  the  urogenital  sinus  into  two  parts,  the  urethra  and  the  vagina. 
Aocording  to  some,  the  hymen  is  aimply  the  lower  end  of  the  vaginal  mucous  J 
membrane  everted ;    according  to  othere,  it  is  formed  from  the  extenial| 
genitals ;    and   according   to   Hart,   it  is   due  to  the   breakiog  down   ot 
the  Wolffian  bulbs  from  which  the  vagina  receives  its  epiblastic  lining. 

The  muscular  and  conhectivk  tissdes  lining  and  bridging  acrosa  the' 
peMc  cavity  now  fall  to  be  described.   The  pelvic  peritoneum  with  its  pouches 
and  duplicatures  has  been  considered,  but  it  is  neceasarj  to  refer  to  the 
muscular  structurea  wliich  lie  below  it  and  modify  by  their  preaenee  the 
diameters  of  the  osseoiis  pelvis.     The  iliacus  musele  on  each  side  lessens  the, 
depth  of  the  internal  ihac  fossa ;  while  the  paoas  musele  and  the  vessels* 
near  it  change  the  shape  of  the  pelvic  brim  and  diminish  the  transverse 
diameter  of  the  brim  by  about  1  cm.    The  ihacus  and  psoas  muscles  togethar 
increase  the  depth  of  the  pelvic  cavity.     It  may  also  be  noted  bere  that  the 
presence  of  the  rectum  eauses  the  left  oblique  diameter  at  the  brim  to  be  a 
little  less  than  the  right.     The  obturator  internus  and  pjriformis  muacles 
narrow  the  transverse  and  the  oblique  diameters  of  fclie  cavity,  while  the 
bladder,  urethra,  and  rectum  diminish  its  antero-posterior  diameter.     The 
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moBt  important  soft  parts  of  the  pelvis,  howeTer,  are  thoee  which  fill  up  the 
pelvic  outlet  and  form  the  pelvic  floor  or  diaptiragm ;  to  the  desciiption  of 
theae  some  space  must  now  be  giTen. 

The  PKLVic  FLOOR  18  compoeed  of  skin,  mucous  membrane,  fasciie, 
moacles,  and  fat ;  into  its  compoeition  it  maj  be  coimted  also  that  the  bladder 
and  rectum  enter;  and  although  it  forma  a  compact  diaphragm  it  is  neverthe- 
lese  a  diaphragm  traversed  by  clefts  or  lines  of  displacement,  repreeented  by 
the  vagina!  and  urethral  canak.  The  floor  maj  be  studied  first  bj  diasection, 
and  aecond  by  sections;  in  this  way  ite  dissectional  and  its  structural 
anatomj  are  both  brought  out.  On  the  inner  aspeet  of  the  pelvic  floor  lie 
the  utenis,  the  FaUopian  tubes,  broad  ligaments^  ovaries,  and  the  pelvic 
peritoneum ;  and  on  its  outer  aspeet  lie  the  estemal  organs  of  generation ; 
ali  theee  stnicturea  have  been  deacribed*  The  difisection  of  the  floor  is 
usuaJIj  undertaken  from  without  inwards.  Its  skin  siirfacd  8how8  a  median 
depression  coasisting  of  an  antehor  eleft  in  whieh  Ue  the  erternal  oigans  of 
generation  and  a  posterior  or  natal  clefb  in  which  is  situated  the  anal 
aperture.  The  anus  is  about  1  inch  in  length,  and  is  parallel  to  the  axis  of 
the  brim  of  the  pelvis,  and  is  in  consequence  at  right  angles  to  the  aies  of 
the  vagina^  rectum,  and  urethra,  for  theae  are  ali  parallel  to  the  plane  of  the 
brim.  It  liee  about  4  cm.  behind*  the  hjmen  or  fourchette.  being  aeparated 
therefixHn  by  the  skin  over  the  perineal  body.  It  has  an  intemal  and  an 
extemal  sphincter.  The  part  of  the  pelvic  floor  which  projects  beyond  the 
plane  of  the  outlet  of  the  oeseous  pehis  is  termed  the  pdvic  floor  projection; 
it  measures  about  3  cm,  Below  the  skin  of  the  posterior  part  of  the  peMc 
floor  are  situated  the  superficial  faseia,  and  on  each  side  the  base  of  the  isehio- 
rectal  fossa.  This  fossa  has  an  outer  waU  fonned  by  the  obturator  internus^ 
an  inner  and  upper  wall  composed  of  the  levator  ani  and  the  anal  sphincter; 
its  apex  is  the  point  of  junetion  of  these  two  muscles,  and  its  base  liea 
between  the  transversiis  perinei  and  the  edge  of  the  gluteus  masimus.  It 
oontains  much  fat  Under  the  skin  of  the  anterior  part  of  the  floor  lies  the 
superfleial  faacia  with  its  deep  layer  attached  to  the  pubic  arch,  and  passing 
lound  the  transversus  perinei  to  join  the  anterior  layer  of  the  triangular 
figament  When  the  faseia  is  dissected  otf  the  perineal  moscles  three 
pairs  are  revealed.  They  form  on  each  side  an  isoeceles  triangle  with  base 
posterior ;  the  base  is  repreeented  by  the  tiunsversus  perinei  arising  from 
the  ramus  of  the  ischium  and  ins^ted  into  the  perineal  body ;  the  outer 
side  is  formed  by  the  erector  ciitoridis  which  passes  from  the  ischižd  tuber- 
ositj  to  the  erus  ciitoridis ;  and  the  inner  side  is  constituted  by  the  bulbo- 
csavemosus  or  constrictor  vi^in®  which  arises  in  the  centrum  tendineum  of 
the  perineal  body,  and  along  with  the  corresponding  muscle  of  the  opposite 
side  forms  a  sort  of  sphincter  for  the  vaginal  orifice.  Below  the 
posterior  end  of  tha  bulbo-cavemosus  lies  the  gland  of  Bartholin,  and 
farther  fonvards  and  also  below  the  muscle  is  the  vaginal  bulb.  Another 
muscle  which  flnds  an  attachment  in  the  perineal  body  is  the  artemal 
sphincter  of  the  anua  In  this  plače  a  few  words  of  description  regarding 
the  |»erineal  lK)dy  are  neces8ary.  It  is  fouud  on  dissection  to  be  a  some- 
what  pyramidal  structure  fiUing  up  the  space  between  the  anus  and  the 
vagina,  which  is  produced  by  the  fact  that  these  two  canals  diverge  from 
one  another,  the  vaginal  aris  paasing  forwards  and  the  anal  backwards.  It 
is  composed  of  muscular  origins  and  insertions  and  of  fibrous  and  elastio 
tiasue.  The  museles  pasaing  into  it  are  the  sphincter  ani,  the  two  trans- 
versus perinei  museles,  the  two  bulbo-cavernosi,  and  the  levatorea  ani  Its 
base  is  covered  by  the  skin  between  the  anus  and  the  vaginal  orifioe«  and 
constitutes  the  part  torn  in  perineal  lacerations,  its  anterior  side  is  related 
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to  the  poeterior  wall  of  the  vagina,  ita  posterior  aide  to  the  anterior  rectal 
wall  and  aous,  while  laterallj  there  is  adipose  tissue.  Its  vertical  measure- 
ment  ia  about  3*5  čin.,  and  its  antero-posterior  about  2*5  cm.  The  strnctural 
integritj  of  this  bodj  is  an  important  factor  in  the  sohditj  of  the  pelvic 
floor,  for  when  it  is  seriousljr  damaged  prolapse  of  the  vaginal  wall8  and 
uterus  takea  plače,  If  the  miiscles  which  have  been  described  be  now 
removed  the  anterior  lajer  of  the  triangular  Ugameot  is  expoaed ;  behind  it 
are  the  pudic  vessels  and  nen^es  and  the  poeterior  lajer  of  the  triangular  liga- 
ment.  Neither  the  perineal  muscles,  however,  nor  the  triangular  Ligameiat 
CM>n8titute  the  most  powerful  flupporting  elementa  of  the  pe!\ic  floor ;  theae 
are  supplied  bj  the  levatores  ani  and  the  coccjgei  muscles,  The  levatores 
ani  have  the  form  of  a  horse-eboe  open  in  front,  and  sling  the  vagina  and 
reetuni  across  the  pelvic  cavitj ;  thej  ariae  from  the  back  of  the  pubic  bone, 
from  the  pelvic  fascia  along  the  white  Une,  and  from  the  ischial  spine,  and 
they  are  inserted  into  the  rectum,  vagina,  tip  of  the  coccyx,  and  into  each 
other.  Each  coccjgeus  muscle  arises  from  the  spine  of  the  iachiiim  and  the 
inner  siirface  of  the  pelvic  fascia,  and  is  inserted  into  the  coocyx  and  the 
lower  part  of  the  aacrum ;  it  supplementa  the  levator  ani.  The  bladder, 
rectum,  retro-pubic  fat,  along  with  blood- vessels  and  nerves  and  the  pehnc 
fascia,  make  up  the  reat  of  the  pelvic  floor.  The  pelvic  fascia  is  a  somewhat 
complicated  atructure.  It  is  continnous  above  with  the  iliac  fascia,  and  a  t 
a  point  a  httle  below  the  Ie^'el  of  the  brim,  called  the  whitč  line,  it  di^vades 
into  a  layer  which  covers  the  ol^turator  interniis  (obtnrator  fascia),  into  a 
thin  sheet  which  lies  on  the  under  surface  of  the  levator  ani  muscle  (anal 
or  ischio-rectal  fascia),  and  into  the  great  viaceral  or  recto-veaical  layer 
which  covers  the  upper  surface  of  the  levator  ani  and  passea  to  the  bladder, 
vagina,  and  rectum,  where  it  divides  into  four  lajers — vesical,  vesico-vaginal, 
recto-vaginal,  and  rectaL  Tlie  lajers  of  the  triangular  ligament  to  which 
reference  bas  already  been  made  are  connected  with  theobturatorand  recto- 
vesical  divisiona  of  the  pelvic  fascia, 

The  remaining  componeut  parts  of  the  pelvic  floor  and  the  relation  of 
the  parta  of  the  floor  to  each  other  are  well  brought  out  by  the  aectional 
method  of  study.  A  vertical  mesial  section  of  the  pehds  and  its  contents 
6how9  that  the  peMc  floor  is  made  up  of  two  segments  divided  by  the  slit 
of  the  vagina  which  runs  parallel  to  the  plane  of  the  brim  (Fig,  8).  Hart 
has  given  to  these  segments  the  namea  of  pubic  and  sacraL  The  pubic  or 
anterior  segment  is  compoaed  of  the  nretliro- vaginal  septum  and  the 
urethra,  of  the  bladder,  and  of  the  pad  of  fat  lying  between  the  bladder 
and  the  posterior  surface  of  the  BymphyBiB  pubia,  and  called  the  reti^o-pubic 
fat ;  it  is  8omewhat  triangular  in  form ;  it  is  looaely  attached  to  the  pubic 
bones ;  and  it  is  bounded  posteriorly  by  the  vagina  and  in  front  by  the 
symphysi8.  It  may  be  called  the  displaceable  segment  of  the  floor.  The 
posterior  or  sacral  segment  is  composed  of  the  posterior  vaginal  wall,  of 
;^the  perineal  body,  of  the  muacles  and  connective  and  fascial  structnres 
cirrounding  the  rectum  and  anus,  and  of  the  rectum  itself ;  it  is  roughly 
quadi'angalar  in  form ;  ia  firmly  attached  to  and  dovetailed  into  the 
sacrum  and  coc€yx,  and  it  is  bounded  in  front  by  the  vaginal  slit,  and 
behind  by  the  posterior  pelvic  wall.  It  may  be  called  the  flxed  segment 
of  the  pelvic  floor.  In  the  resting  condition  of  the  iloor  the  two  segmenta 
are  in  close  contact  along  the  line  of  the  vaginal  cleft,  for  intra-abdominal 
pressure  presses  the  pubic  against  the  fijted  sacral  segment,  and  so  producea 
a  supporting  floor  on  which  resta  the  uterus  and  annexa  and  the  intestines. 
It  has  sometimea  been  stated  that  the  uterus  should  be  regarded  as  a  part 
of  the  floor,  but  it  is  undoubtedij  more  correct  to  regard  it  as  a  viscus 
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tliB  anteeior  aegDOil  of  Iho  flootL  Under 
ils  mu  be  aepnitod.  Thiu  in  jnispmm  d  Uio  i 
~  hj  geneiml  ludtf  ef  lianie*  or  more  oAen  br  adoal 
of  Ihe  sapportmg  SMOtml  segment«  with  the  resolt  tbmt  Uie  antesEior  aegme&i 
with  I2ie  sapopoaed  nteros  paaaes  dowiiwaidei  {Mist  the  aacnl  segme&t  aad 
piolmdes  bom  the  volTa.  In  labanr^  on  die  other  huid,  the 
mBgmmt^  is  pnlled  op  into  the  ahdmmfafi,  the  poatenor  is  poabed 
and  in  the  ^aee  totiroen  the  fiBtaederaidB  on  ite nmjcmt  d  tbei 
Agun»if  Ihepetient  heplaoedinthegenn-pectoinlpoka^  thoTigmel 
onfioe  kept  open  (as  hjm  Sims  epecnhim^  the  Taginal  delt  beeoniee a caritj, 
and  the  oerriz  uteri  is  eeen  to  be  at  a  greater  distaooe  from  the  vuIta  ;  in 
thia  caae  alao  the  segmenta  of  the  floor  nare  separated,  the  antemr  p««»i>g 
tovaids  the  diaphnni;  and  thia  peculiaritr  bas  been  nliliaed  in  the 
esamination  of  the  pdTic  Tiacsen  and  in  the  ^eatment  of  mortnd  oonditknu 
of  the  ntenia  and  vagina.  Tet  again,  when  the  vnlsella  ia  attaehed  to  the 
cervix  nteii  and  dow]iward  tractioti  made  in  the  axia  of  the  Taginal  defk» 
the  uteras  can  be  dTawn  to  the  vulva  without  the  nse  of  foroe  and  exaniined 
or  operated  on;  bere  the  anteiior  segment  of  the  floor  haa  been  pnlled 
dovn  past  the  aaeiaL 

Tn  BUBDIB  AHB  BncTUM. — In  order  to  eomplete  tbis  smrej  of  the 
female  genital  ocgans  and  of  the  strnctoies  in  immediate  oonnection  vith 
tii^o^it  ie  neoeamj  that  the  bladder  and  reeium  be  described  The  Uadder 
wfaen  emptj  nsoallj  foims  with  the  urethia  a  Y,  bat  oocamanallj  ita  cavitj 
forma  a  atit  oontanaoos  witb  the  urethra,  and  the  mncoua  membcane  ia 
tht0wn  into  folda;  tbe  former  is  the  diastolic  and  the  latter  the  ^ralolle  emptj 
bladder.     Forther,  in  the  adult  woman  it  is  a  pelvic  oontent  when  emptj, 

^bnt  in  the  infant  and  fcBtus  it  normallj  lies  atH>ve  the  plane  of  tbe  biim. 
The  upper  part  alone  ia  cov^ed  with  peritonenm  in  the  adulL  Ita  wall 
is  oompoeed  of  eeveral  lajers  of  unstriped  musde«  and  intemal  to  tfaese  is  a 
mttcoua  membrane  consisting  of  connectire  tiseue  lined  bj  aeveral  laj^s 
of  transitional  or  mnltiform  epithelitun«  The  mucous  and  muscular  ooats 
are  sep^rated  by  a  loose  snbmuooea.  There  are  three  openings  into  the 
bladder,  the  intemal  orifice  of  tbe  urethra  and  the  orificea  of  the  two 
nreteri.  It  is  necoBsar/,  in  oonnection  with  the  surgeij  of  the  genital 
CMTgana,  to  remember  the  coiirse  of  the  uretera  in  the  pelvic  cavitj ;  each 

'  nreter  having  croased  the  iliac  veaaels  paases  downwards,  backward8,  and 
a  little  outwards  on  tbe  waU  of  the  pelvia  to  a  point  near  the  ischial  apine 
where  it  beoda  downwards,  forwards,  and  inwardB,  and  paases  beneatb  the 
base  of  the  broad  ligament,  and  ia  croesed  hj  the  uterine  arterj  about  the 
level  of  the  os  uteri  internum ;  it  then  paaaes  at  the  side  of  the  upper 
third  of  the  vagina,  runa  for  a  distance  of  about  I'5  cm.  in  the  veaiocK 
Taginal  septum,  and  then  traverses  the  bladder  wall  in  a  diiection  obliqueIy 
downwards  and  inwards  to  open  at  one  angle  of  the  trigone.  The  urethra 
ia  a  Btraight  alit  measuring  about  4  cm.  in  length.  It  is  parallel  to  the 
vagina,  aud  is  indeed  embedded  in  its  anterior  walL      It  is  lined  with  a 

^mnoous  membrane  oovered  with  squamoufl  epithelium  in  its  lower  part»  and 
with  transitional  epithelium  in  its  upper  paj-t ;  it  has  alao  a  muscular  ooat 
and  a  submucoea.  Its  extemal  orifioe  with  Skene^s  tubulea  haa  been 
alieady  dfiscribed 

The  rectum  eztends  from  tbe  left  sacro-iliac  joint  to  the  anua,  and  is 
divided  into  three  portiona.  The  first  haa  a  meeenter^r  (meso-reotum)  and 
enda  at  the  third  sacral  vertebra ;  the  second  part  show8  refleotion  of  the 
pentoneum  on  to  the  upper  part  of  the  vaginal  wall;  and  the  third  haa 
no  relation  to  pentoneum  at  ali,  and  lies  behind  the  poeterior  vaginal  waU» 
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separated  from  it  by  loose  tissue  and  lower  down  by  the  perineal  bodj.  It 
is  Imed  with  a  mucoua  membrane  covered  with  columnar  epithelium  and 
8howing  numerouB  Lieberkuhniati  follicles.  There  are  obliqii6  folds  con- 
sisting  of  the  miicous  membrane  of  the  submucosa,  and  of  some  circular 
muacular  fibres;  one  of  these  lies  near  the  level  of  the  sacrum,  another 
about  4  cm.  above  the  aniis,  and  a  third  intermediate.  The  low8Bt  of  the 
three  is  called  the  sphincter  tertius  or  valve  of  Houston  (Fig.  8)-  In  the 
lower  part  of  its  extent  the  rectum  runs  parallel  to  the  vagina,  bu  t  the  anal 
canal  turne  sharply  backward8  and  is  at  right  angles  to  the  vaginal  axis. 
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Ste  aiso  Hermapheoditism. 


The  malformatioTis  of  the  female  genital  orffans  are  mo6tly  instances  of 
airested  developments,  that  is  to  8ay,  in  them  we  see  conditions  which  are 
temporary  in  normal  organogeneais  and  which  have  Ijecome  permanent. 
For  instance,  the  uterus  which  is  originalty  composed  of  two  lateral  halves 
(the  Miillerian  diicts)  is  iiormally  an  organ  which  8how8  no  trace  of  its 
temporary  duplicity,  bnt  which  may,  under  certain  circumstancea,  exhibit 
Bigns  of  it,  aa  is  e\ddent  in  the  various  typeB  of  "  double  uterua'*  In  some 
few  caees  this  comparatively  eimple  erpknation  of  genital  malformations 
fails,  as  in  the  rare  anomaly  known  as  trifid  nterus  and  in  doiible  vulva ; 
but,  apeaking  generally,  a  malformation  of  one  or  other  of  the  genital  organ  s 
represents  a  state  of  aftairs  which  at  an  early  atage  of  development  \vould 
be  normal. 

MalformutioTis  of  the  ovaries  have  an  important  bearing  npon  the 
fertility  and  health  of  the  individual  who  is  the  snbject  thereof,  for  the 
ovary  is  not  only  the  gland  which  forma  the  ova,  but  it  is  also  in  aH 
probability  a  atructure  which  secretes  a  product  without  which  perfect 
health  is  impossible.  Com^lete  ahsenct  of  both  ovaries  is  rare  exeept  in 
monstrositiea,  even  unilateral  absenee  is  nncommon;  but  a  nidimenta]y 
Btate  of  the  glands  is  more  frequent,  Rudwi€ntary  ovaries  Bhow  only  a 
smaU  number  of  ill-developed  oviaacs  in  a  considerable  quantity  of  con- 
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nective  tiseue ;  and  thej  aiB  not  imcommoiiIy  displaced  into  tbe  inguinal 
oanak,  or  Ue  at  a  higher  level  than  is  noriBal  The  clinical  importance  of 
these  defectlTe  conditions  depends  greatlj  apon  their  unilateral  or  bilateral 
charact^r ;  in  the  former  čase  reproductive  aclivitj  niay  be  little  interfered 
with;  in  the  latter  the  secondkij  sexual  charaeters  wili  be  abeent,  the 
menstrual  function  will  not  be  established,  and  sterilitj  vrill  be  inevitable. 
There  maj  also  be  aasociated  morbid  states,  such  as  epilepaj,  chlorods,  and 
the  like.  The  diagnosis  is  often  iinpoe^ble  without  a  laparotomj,  although 
there  may  be  a  strong  presnmption  in  favour  of  defective  ovariea  It  haa 
to  be  borne  in  mind  that  the  iiterus  maj  be  normaL  Ac€€s^yry  or,  more 
I  correctlj,  consiricUd  oraries  are  to  be  found  in  firom  two  to  three  per  cent 
of  autopaies :  thej  are  aboiit  as  large  as  a  pea,  and  are  generallj  attached 
to  the  normal  ovarj  bj  a  pedicle ;  thej  maj  contain  Graafian  follicles,  and 
are  due  either  to  fcetal  peritonitis  cansing  aeparation  of  a  piece  of  the  ovarj 
or  to  budding  of  the  primitive  aexaal  gland ;  and  their  presenee  probablj 
aocounts  for  the  persistenoe  of  menstruation  or  the  occurrence  of  pregnancj 
after  a  double  ovariotomj  or  oophorectomj.  Congenital  hemia  a/  tlu 
ovary  is  nearlj  alwaj8  inguinal,  for,  through  the  persiatence  of  the  canal  of 
Kuck,  the  gland  passes  down  into  the  inguinal  canal  and  maj  reach  the 
labium  majus ;  in  such  cases  the  8welling  in  the  groin  is  subject  to  periodic 
monthlj  enlargement,  a  circumstanee  which  makes  the  diagnosis  of  its 
natura  possible.  It  maj  gire  rise  to  much  pain  and  to  rellex  phenomena, 
and  must  then  be  excised.  It  is  often  associated  with  the  uterus  unicomis 
and  hemia  of  the  Fallopian  tube,  as  has  recentlj  been  brought  out  bj 
Browne  {Trans.  Amer,  Gyn,  Soc.  xxiiL  352,  1898). 

The  mal/armaiiona  of  the  Fallopian  tubes  can   hardlj  be  diagnoeed 

during  Ufe  save  bj  the  opening  of  the  abdomen.     Both  tubes  maj  be  abuni, 

but  more  commoiilj  om  cUone  is  wanting,  and  then  it  ia  &equentlj  found 

that  there  is  also  a  uterus  unicornis  and  unilateral  abaence  of  the  ovarj. 

The  tubes  also  maj  be  present  in  a  rudimentarg  or  solid  condition,  an 

Lanoroalj  which  is  practicallj  Bjuivalent  to  their  absence.    The  tpinU  eon- 

TVoluH<ms  which  normallj  exist  in  antenatal  life  maj  peraist  as  abnormal 

tTrists  in  aduJt  life ;  poaaiblj  thej  maj  be  the  causes  of  djsmenorrhoeA  and 

Bterilitj.     Ascessory  tubal  osiia  and  tufts  of  fimbriie  are  not  uncommon 

(three  to  fiix  per  cent) ;  as  manj  as  sis  have  been  seen  in  one  čase ;  thej 

are  usuallj  situated  near  the  outer  end  of  the  tube;  and  it  has  been 

thought  that  thej  maj  sometimes  be  the  cause  of  extra-uterine  gestation. 

L        The  maiformations  of  the  uterus  maj  be  divided  into  those  showing 

Iftpparent  escess  in  formation,  those  due  to  defect,  and  those  due  to  dis- 

iplacemenL     With  the  exception  of  the  extremelj  rare  trijid  or  aetessory 

^uUrtis^  the  various  forms  of  d&uUs  uterus   are   onlj  apparentlj  due  to 

osceadve  formation ;  thej  are  reallj  defective  developrnents«  being  caused 

by  more  or  lese  complete  want  of  fuaion  of  the  portions  of  the  two  Mullerian 

ducts  which  normallj  unite  to  make  the  single  uterus.     The  most  complete 

ptirant  of  fusion  is  eeen  in  the  uterus  didelphys, «.  duplix.     In  it  there  appear 

i  to  he  two  single  uteri  I jing  side  bj  side,  but  each  possesaing  onij  one  ovarj 

and  tube ;  there  maj  also  be  two  vaginal  canals  and  a  double  opening  in 

[  the  h jmen.     The  uterus  bicomis  ia  a  much  commoner  t jpe ;  in  it  the  upper 

rpart  of  the  uterine  bodj  is  evidentlj  separated  into  two  horna  or  hal  ves, 

whi]e  the  lower  part  of  the  bodj  and  the  oervix  are  single ;  in  ita  moet 

marked  form  the  two  horns  are  wide  apart,  and  between  them  passes  a 

^band  (recto-vesical)  from  the  bladder  to  the  rectum;  but  in  the  slightest 

degree  there  is  onlj  a  notch  or  groove  at  the  fundus  to  indicate  externallj 

the  double  nature  of  tbe  organ  {uterv^s  cordifarmis).     One  or  both  borna 
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may  be  imperforate,  and  the  cervical  canal  may  be  double  or  aingle.  In 
its  external  appearances  the  uterus  septus  or  hiiocularis  gives  no  indication 
of  its  double  character,  yet  it  ia  divided  more  or  lesa  completelj  into  two 
cavities  by  an  intemal  septum  running  U8ually  antero-po8teriorly,  The 
Beptum  may  be  present  in  the  whole  extent  of  the  organ  from  fundua  to 
external  os,  or  it  may  be  abseot  above  and  present  below,  or  vice  versa,  or 
yet  ^ain  the  septum  may  be  incomplete  in  the  middle.  There  may  also 
be  a  certain  degree  of  rotation  of  the  uterus  so  that  the  cavities  come  to  lie 
antero-posteriorly.     Ali  the  forma  of  double  uterus  are  difficult  of  diagnosis, 


111. 


Fm.  10. — Diignins  of  tha  tiibn,  iiti>nui  aiid  vagina  iti  differatit  mAiniu&lH«  r^prasADticfi  alao  thf«  mairorniAtioni 
wiiiich  occiir  in  ui&d.  L  Doublo  utfnia  iknd  vaeina  (mme  marsuplAls)  l  II.  doubla  utenUt  vk^ha  partJi' 
d1vidi>d  by  scptnni  (rabblC);  lil.  titems  slugi«  belaw  but  double  above  (mott  rodent«  »nd  cliettx)ptem) ; 
IV.  iit«ru«  flingle  but  w\th  tiro  hom«  (uterua  biccirnia  of  ungiikta  and  amivora);  V.  atiigte  ubenia(man 
and  aptofi);  VI/  utema  witb  rudirnentar^  comu  futeru«  unicomi«  cuto  conia  rudimetitarla  of  monju  Thi 
til^nu  unicomls  of  miiQ  Is  not  (tgured.    (FothfirgilL) 

the  conditions  with  wbicb  they  are  moat  apt  to  be  confounded  beiog  fibroid 
tumours  and  extra-uterine  pregnancy.  The  occurrence  of  a  regular  tnen- 
strual  diflcharge  every  fortnight  will  excite  suspicion,  and  then  the  phyBical 
examination  may  reveal  a  double  cervical  orifice,  or  the  sound  raay  pasa  into 
a  double  cavity ;  but  manj  times  the  malformation  haa  not  been  discovered 
till  labour  haa  come  on  and  called  for  manual  interference,  for  the  double 
uterus  doea  not  en  tali  steriUtj,  althotigh  it  may  prediapose  to  malpresenta- 
tiona  Pregnancy  may  occur  in  one-half  of  the  double  uterus  and  men- 
atruation  may  continue  from  the  otber,  or  decidual  membranes  may  form 
in  it ;  pregnancy  may  alao  occur  in  both  horna  simultaneou8ly,  or  at  dififerent 
but  not  widely  aeparate  datea ;  or  again  the  two  horna  may  become  impreg- 
nated  alternately*  When  the  half  in  which  the  foetus  Ues  is  rudimentary 
in  its  development  the  čase  ia  clinicallj  one  of  extra-uterinB  gestation. 
The  uterus  unicornis  ia  due  to  the  abaence  of  one  Miillerian  duet  ]  aome- 
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,  hcmefer,  tfae  UBme  ia  alsa  giTCa  to  tbe  anoouk^  in  wbjdi  tho  tBOODd 
Ibom  is  Dol  iiltcgether  absent,  but  exiils  «a  a  aolid  or  boUow  Tudiioeiili 
^it^ireoentmg  an  impeifect  derelopment  of  one  Mallerian  duet  Tbe  olenis 
imkornis  inctin^  to  one  side^  and  tapers  to  a  point  whicb  is  cx>DtiniuHi8 
^nth  tbe  Fallopian  tube,  and  is  marked  bj  tbe  attachment  of  tbe  round 
UBamenk  Tbe  cenix  ajid  vagizM  aie  nsuallj  small  and  poorlj  deraloped. 
VDm  diagnosiB  ia  saielj  made  duiing  life,  for  menstruation  and  even  prog- 
hiaiiej  maj  oocur  ftormallj ;  bat  pregnane^  in  tbe  rudimentaij  bom 
Mttached  to  tbe  ntenia  nnioomis  is  a  aerkms  circuiustanoe,  baring  aU  the 
Iprognostic  significanoe  of  ectopic  ge^ation,  rupture  uauall^  taking  pboe 
Imto  tbe  peritoneal  cavit^. 

Tbe  term  uieru^  rudimsiUtmuš  baa  no  veij  preciae  pathologioal  aigni«^ 

ficatioD.  for  it  baa  been  appUed  to  tbe  oaaes  in  wbieh  tbe  organ  wia  redmoed 

kfeo  a  strip  of  muscular  tissue  lying  between  tbe  lajeis  of  tbe  broad  ligament 

j(ui€rtLš  membran^orm  or  membranactus),  to  tboee  in  which  tbete  iraa  a 

iair-sized  fibro-muscular  uterus,  bat  witboat  a  cavit^  or  with  a  verj  iucom- 

plete  one  (uttrus  solidus,  uterm  partim  encavatus)^  and  to  tbose  in  \vhicb 

tbe  fcEtal  or  tbe  infantile  characters  of  tbe  organ  weze  retained  in  adult  life 

{uieru^fceialu^  nttrus  pubesetns),     Tbe  compUU  atmnu  of  tbe  uterus  in  an 

individual  otherwise  female  is  a  verj  rare  oocmranoe,  and  tbe  condition 

|4iagnoBed  clinicallj  as  abeenoe  of  tbe  atertis  (ui€ru9  d«fieienš)  is  generallj 

■  one  or  otber  of  tbe  forms  of  rudimentarj  aterus.     In  aH  tbeee  conditioiis 

tbere  are  often  fotmd  to  be  otber  defects  of  tbe  genital  appaiatus,  such  ad 

iimperforate  vagina,  rudimentarj  ovaries,  ill-developed   mammarjr  glands, 

Ifuid  absence  of  hair  on  tbe  mons.     Clinicallj  tbere  is  generally  amenorrbcBa, 

nbat  in  tbe  fcstal  and  in&ntile  trpes  tbere  may  be  a  acantj  and  painful 

rdžscbarge ;  tbere  is  alwa7a  sterilit j,  and  commonlj  djspareonia ;  and  should 

nonnal  ovaries  be  preaent  tbere  wlll  be  so  much  periodic  pain  as  to  neoea- 

sitate  the  consideiation  of  tbe  que5tion  of  their  removaL     The  diagnosis  of 

tbe  anomalj  can  only  be  made  by  a  careful  veaico-vagino-abdaminal  examina- 

'  tion  of  tbe  pelvic  contents ;  in  the  absence  of  a  perforate  vagina  a  reoto- 

fvesioo-abdominal  ejcamination  will  be  required.     In  the  čase  of  tbe  foetal 

land  infantile  titerus  attempts  to  stimalate  gTx>wth  by  means  of  ferraginous 

Itonics,  intra-uterine  stem  pessaries,  and  electricitj,  have  been  made  and 

loccasionallj  bave  obtained  a  certain  measore  of  succeas ;  but  m  tbe  more 

l^narked  forma  of  the  rudimentarj  uterus  the  removal  of  tbe  ovaries  is 

lgenerally  indicated  if  the  sufferings  of  the  patient  from  ovulation  are  severe. 

Congenital  antefl^^en  and  retrofl^mon  of  the  uterus  have  been  regarded 

by  some  as  malformations ;  it  is  probablj  more  correct  to  look  upon  tbem 

kas  tbe  results  of  foetal  disease  (fcetal  peritonitis),  or  of  pelvic  peritonitis  in 

f  cbildhood,    They  are  attended  bjr  menstrual  suffering  (ecanty  ana  painful),  by 

8terLlity  or  earlj  abortion,  and  by  various  reflez  pbenomena ;  and  are  very 

r  TebelHous  to  treatment.    Congenital  prolapsu^  uieri  is  a  very  rarely  obosrved 

pcondition ;  so  far  ali  the  cases  recorded  (about  a  docen)  have  been  aooom- 

panied  by  lumbo-sacral  spina  bifida  which  haa  been  tbe  cause  of  early  deatb* 

The  mal/ormaiions  of  the  vagina  in  many  respects  reaemble  those  of  the 

uterua     Double  vagina,  for  instance,  is  due,  like  double  uterus,  to  want  of 

I  fuaioD  of  the  Mullerian  ducta    A  septum,  more  or  lesa  complete«  divides 

I  tbe  vagina  in  to  two  lateral  canals  (rarely  into  two  canals  lying  antero- 

lposteriorly).     In  the  least-marked  degree   tbere  is  only  a  ridge  on  tbe 

f  vaginal  wall  or  on  the  cerv'ix  to  indicate  the  double  nature  of  tbe  canal. 

The  septum  varies  much  in  thickness;  it  may  be  absent  above  and  presen  t 

bekm  (mgina  septa  infra),  or  present  above  and  absent  below  (vagina  »eptn 

Všupra) ;  and  it  may  be  perforated  in  several  places.     Oenerally  the  anomaly 
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is  aasociated  with  one  or  other  of  the  forma  of  double  uterus ;  tliere  inay 
also  be  a  double  hyiiien,  t>ut  a  double  vulva  is  most  uDcommon,  and  probablj 
belongs  to  quite  auother  group  of  anomaliea  (double  terata).  In  casea  of 
labour  with  vagina  septa  the  septum  may  cause  delaj  and  require  to  be 
divided,  but  it  raay  also  be  pushed  aaide,  and  may  indeed  pass  undetectei 
One  of  the  canala  maj  he  imperforate,  and  mucua  maj  collect  in  it,  giving 
rise  to  the  erroneoua  diagnoais  of  vagioal  cjst :  when  it  ia  aasociated  with 

functiooating  uterus,  blood  will  accumulate  in  it  (;unilateral  hcematocolpos) 

id  require  evacuation. 

Unilateral  rabina  is  practicallj  aUvajs  a  eoncomitant  of  uterus 
unicomis.  The  canal  is  naiTow,  and  liea  8omewhat  to  one  side  of  the 
middle  line ;  it  in  fact  represents  one  of  the  Miillerian  ducts,  the  other 
having  aborted. 

Complete  abseTicš  of  the  vagina  (d^fectus  vagince)  ia  very  rare,  and  is 
nearlj  ahvaja  associated  with  advanced  teratological  conditions,  siich  as 
Bjmpodia,  but  incomplete  development  of  the  vagina  is  comparativelj 
common.  To  this  eondition  the  name  vagina  rudiinentaria  has  been  given, 
but  a  better  term  ia  atresia  vagimv.  There  is  a  complete  or  an  incomplete 
imperforate  eondition  of  the  vagina ;  siraplj  a  muscular  cord  maj  lie 
between  the  rectmn  and  the  bladder,  or  the  canal  maj  be  present  above 
aod  absent  below,  or  vice  versa^  or  membranoua  diaphragma  may  exi8t  in  it 
at  various  levela.  These  anomaliea  are  due  to  iDiperfect  canalisation  of  the 
fused  Miillerian  ducts ;  but  %vhon  the  lower  or  vestibnlar  part  of  the  vagina 
alone  is  absent  it  maj  be  euppoaed  that  the  fault  lies,  as  Hart  suggests,  in 
the  Wolttian  bulbs  which  nonnallj  form  the  lining  of  this  portion  of  the 
canal.  The  uterus  and  ovaries  maj  also  be  imperfectlj  developed ;  at  the 
same  tirne  this  cannot  be  counted  upon,  for  not  infrequentlj  the  intemal 
genitala  are  functionating,  and  then  the  eondition  known  as  kmtnatotnetra 
(retention  of  menstrual  blood  in  the  uterua)  ia  produced.  Clinicallj, 
vaginal  atresia  does  not  attract  notice  till  pubertj,  when  it  ia  foimd  that 
menstruation  is  not  established.  There  maj  be,  however,  everj  monfch  a 
feeling  of  weight  in  the  pelvis  along  with  headache,  swelling  of  the  manmiže, 
and  epistaKia ;  and  a  phjsical  examination  maj  then  reveal  the  absence  of 
the  vaginal  canal,  or  (in  the  less-marked  varietiea)  the  preaence  of  a  bulging 
membrane  at  the  vulva»  Probablj  manj  of  the  casea  of  so-called 
imperforate  hjmen  are  reallj  instances  of  imperforation  of  the  lower  part 
of  the  vagina,  and  sometimea  the  hjmen  can  be  seen  on  the  outer  aspect  of 
the  bulging  membrane.  Bj  means  of  rectal  touch,  aided  bj  a  sound  in  the 
bladder,  the  amount  of  vaginal  imperforation  can  be  made  out,  and  the 
chances  of  successful  surgical  interference  gauged.  It  maj  liecome 
necessarj  to  operate,  either  to  allow  the  eacape  of  retained  menstrual  blood 
or  to  establish  an  artificial  vagina  for  coition.  In  the  least-marked  degre« 
a  crucial  ineision  through  the  membranoua  obstacle  will  suffice  to  set  the 
discharge  free  ;  atrict  surgical  cleanlineas  musfc,  of  course,  be  observed,  and 
means  taken  to  prevent  eubse^uent  contractiou  of  the  canaL  In  the  more 
ext6naiv6  imperforation  s  it  becomes  verj  difficult  to  reach  the  uterus.  and 
dissection  upwards  between  the  bladder  and  the  rectum  maj  Ije  tedious  and 
ultimatelj  futile ;  the  opening  of  the  alidomen  in  order  to  operate  from  the 
peritoueal  aspect  has  been  scarcelj  more  successful,  Eeoentlj,  however,  it 
has  been  propoeed  to  make  straight  for  the  pouch  of  Douglas,  and  not  to 
attempt  to  avoid  it,  to  open  in  to  it  as  in  the  opera  tion  of  posterior 
colpotoinj,  and  then  bj  palpation  inaide  the  pelvia  to  determine  whether 
the  uterus  and  ovaries  are  healthj.      In  the   presence  of  functionating 


intemal  genitala  it  will  then   he  well  to  attempt  to  form 
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_  tlie  thItbt  moooias  membimne,  and  unitiiig  it  wiUi  the  C6mx 
itcra»aiid  tbe  opeoiBgmto  tbepcmdbof  Dov^lMcaa  Wliem 

*»  inteiBal  (vg&os  are  iiot  acthne  the  gjne^kagial  wiU  be  «dl  mMšBd  U» 
iTe  Uiiz^  alone ;  tbe  demand  far  an  aitificial  ¥imA  miisl  oooia  from  llie 
Lti^ii  bmelf,  and  ali  Uie  dai^gieta  of  tbe  opeaitaot  oo^l  to  be  pointed 
it  to  her  and  to  her  htisband.    Bj  laimml  aJngjia  m^^iiar  is  meant  an 
imperfoFate  condition  ckT  one-half  of  a  septate  vagina ;  Uood  maj  acromnlatft 
in  it  and  ^re  rise  to  l€Uffxd  hetmiUccolp&$ ;  snppniation  also  maf  take 
in  it,  laUral  p^oeolpos;  in  either  caae  the  treatment  ts  incision  of  the 
,  with,  someliniea,  exoiHion  of  the  8ac*wBlL 

Mai/mrmaHimš  ^  lft#  vti/nt  do  not  ali  admit  of  ao  simple  an  explanation 

the  anomaliei  of  the  uteniB  and  vagina,  for  thej  are  dne  to  dafeotrre 

ilopinent  of  tbe  posterior  end  of  the  embrjo,  a  part  who8e  nonnal 

lopment  is  not  as  jet  fiillj  understood.     The  presenoe  of  fmo  rti/mr 

tris  (one  of  the  raiest  of  malformations)  probahly  indicates  a  minor 

of  pOBterior  duplicitj  of  the  tnink.     AtrtM  vmlvm  sup«rfUialis  is 

not  a  malformation  in  the  true  senae  of  the  term,  for  it  is  doubtleas  due  to 

adhesion  of  the  labia  prodnced  hj  fcetal  or  infantile  vulvitis.     It  ia  easilj 

cted ;  sometimes  simple  traction  of  the  labia  aervea  to  aepaiate  theni ; 

other  cases  it  is  necesaaij  to  pass  a  director  in  at  tbe  anterior  opening 

i{jn  the  neighbourhood  of  the  meatus  urinarins)  and  cut  down  upon  ik 

rvlvar  anus  (atresia  ani  ra^nalis)  is  the  name  gi^^en  to  a  condition  in 

which  the  nonnal  anus  is  absent,  and  the  rectum  opens  in  to  the  vagina  or 

Lmalva  (or   rather  into  the  urogenital  sinus,  for  the  anomalj  is  railly  a 

*  tence  of  the  early  cloacal  state).     The  chief  s^mpt^m  is  the  paasage  of 

with  or  without  sphincterie  control,  in  the  neighbourhood  of  the 

rposterior  commifisure  of  the  vulva.    Operative  interferenoe,  whi9ch  is  moet 

likeljr  to  be  snccessftil  if  undertaken  when  the  patient  is  about  fifteen 

i  old,  consistB  in  passing  a  probe  in  through  the  vulvar  anal  opening, 

.    bringing  it  out  at  a  spot  ooireeponding  to  the  normal  poaition  of  the 

iVLB,  and  then  di^idiug  the  parts  Ijing  between  and  bringing  the  rectum 

lown  and  suturing  it  in  poaition.     Becently  it  bas  been  suggeeted  to  split 

the  fibres  of  the  levator  ani  in  order  to  gain  a  good  sphincter     Vulra 

infanlHis  is  of  importance  only  as  indicating  that  in  aU  probability  the 

"  itemal  genitals  likewise  are  in  an  undeveloped  or  infantile  state.     Atresin 

iisiBSL  malformation  which  is  presumably  often  met  witb,  for  many 

i  are  on  reoord,  but  there  is  reason  for  t^elieving  that  many  of  these 

have  really  been  instances  of  imperforation  of  the  lower  end  of  the 

At   any  rate   the   sjrmptoms,  diagnoais,  and   treatment  of  the 

anomaly  are  the  same  as  those  of  the  minor  degree  of  vaginal  atresia.     The 

^tlitoris  maj  be  absent,  less  rarely  it  is  split ;  both  these  malformationa 

ocur  in  association   with   epispadias  in  women  or  i^-ith  ectopia  veaioflB. 

Jyp€Ttrophy  of  the  ditoris  and  lahia  may  be  met  with  aa  a  oongenital 

nomaly,  and  may  give  rise  to  local  irritation  and  to  more  distant  reflex 

phenomena;    ezdsion  of    the    enlarged  parts  will    then    be    indioated. 

Adhtmon  of  the  ditoris  to  its  prepuce  and  to  the  nymph£e  bas  muoh  the 

same  symptoms  as  phimoHiB  in  the  male,  and  may  be  cured  by  the  separa- 

tion  of  the  adhesions.     FinaUy,  it  may  lie  noted  that  the  hymen  may  be 

unu8ually  Jleshy  or  tough,  or   that   it   has   ao  abnormal  shape  {lahimU^ 

iiculate,  Jifnbriated,  or  circular),      \Vheu   it   is  tough   it  may  canae 

ijspareimia  or  prevent  coitus  altogether,  aud   when   it   is  abnormally 

lacular  it  may  lead  to  the  occurrenoe  of  acrious  hffimorrh^^  firom  rupture 

coition.     Bometimes  there  are  two  apertures  in  the  hymeneal  membrane 

thifmsn  ssptus,  H/arii),  mrely  there  are  several  (hymen  cribri/ormis). 
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Genu  Valgum.  See  DEmEMrrm^. 
German  Measles.  SeeB.umLLk. 
Clandular  Fever, 
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Glakdular  fever  ia  an  acute  iDfections  fever  charactfirified  hj  mflanima- 
tion,  apparentlj  primarj,  of  lymphatic  glands,  beginning  in  the  deep 
cervical  group  and  eometimes  limited  to  it,  and  bj  constipation,  The 
epidemic  natore  of  the  disease  wa8  first  maintstined  by  Pleifler  in  1889,  and 
German  writera  frequeatly  refer  to  it  as  Pfeiffer*8  "Briiaentieber." 

The  di&ease  attticks  children  eBpeciallj,  and  wheii  introduced  into  a 
hotiBBhold  tew  befcween  the  ages  of  six  months  and  thirteen  jears  escape ; 
adiilts,  thongh  not  altogether  immune,  appear  to  contract  the  diaaaBe  much 
less  readilj 

The  incubation  period  variea  from  five  to  ten  day8,  but  the  most  usual 
period  ia  seven  daya 

The  onset  is  U8ually  quite  sndden,  the  first  complaint  being  of  pain  in 
the  neck  and  headache,  The  pain  is  aggravated  by  movement  and  tht 
head  is  held  Btiiliy.  It  will  now  be  foiind  that  the  temperature  ia  raised 
(101°  to  103 ""  F.),  that  the  iace  is  flushed,  tlie  tongiie  furred,  and  that  there 
18  deep-seated  tenderness  in  the  neck,  es^>eciallj  in  the  anterior  triangle, 
though  no  enlargement  of  glands  niay  be  perceptible.  In  many  casea 
abdominal  pain  m  an  early  8ymptom,  and  there  maj  be  tenderness  on  deep 
preasura  Enlargement  of  the  Liver  can  be  made  out  in  moat  cases,  and  of 
the  epleen  io  some.  There  ia  no  jaundice.  The  child  refnses  food,  and 
suffer«  from  nau&ea  or  vomiting,  There  is  iisuallj  some  pain  on  8wallowing, 
but  there  is  either  no  acnte  pharyngitis,  and  this  is  the  riile,  or  only  eome 
slight  catarrh  which  is  inaufficient  to  account  for  the  djaphagia  and  pain  in 
the  neck.  Constipation  is  nearly  alwaye  present  at  this  stage,  but  in  very 
mUd  casea  small  mucous  atools  may  be  passed  at  frequent  intervala.  After 
these  symptom8  have  persist^ed  for  two  or  at  most  three  dajs,  attention  is 
drawn  to  an  oval  evvelliog  beneath  the  sterno-maatoid  muscle,  and  presenting 
at  its  anterior  border.  In  almost  ali  cases  this  swelling  is  sitnated  on  the 
left  side,  and  is  perceived  on  palpation  to  be  dne  to  two,  three,  or  more 
glanda.  Medical  aid  is  often  first  aought  at  this  stage.  The  enlargement 
of  the  glands  continuea  to  increase  for  two  or  three  daja  more.  At  the  end 
of  this  period  the  pain  in  them  ceasas,  aud  they  decrease  in  size.  Mean- 
whiie  adenitis  has  probably  begun  in  other  groups  of  glanda,  and  runa  a 
flimilar  courae.  The  glands  most  uanally  aftected  second  in  order  are  the 
corresponding  group  on  the  right  side,  but  the  posterior  cervical,  the 
axillary,  the  inguinal,  and  the  mesenteric  may  become  enlarged  and  tender, 
and  some  observers  believe  that  the  last-named  are  involved  in  at  least  haK 
the  cases.  The  temperature  commonly  attains  its  maximum,  it  may  be  a« 
high  as  104*"  F.,  on  the  third  day,  when  the  adenitis  of  the  first  group  of 
glanda  to  be  involved  is  in  i  ta  most  acute  stage.  Ita  later  courae  is 
uncertain,  and  depends  apparentlj  on  the  numljer  of  groups  of  glands 
attacked.  There  is  no  distinct  deferveacence  so  long  as  fresh  groups  ar© 
being  attacked.  Convalesceoce  usually  begins  at  the  end  of  a  fortnight, 
The  commencement  of  defervescence  ia  frequently  marked  in  severe  cases 
by  the  paseage  of  numerous  copious  green  stools  containing  much  mučne. 
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The  pulae  coEtinuea  rapid  for  a  day  or  two  after  the  tempemtiire  faUs,  The 
enlargenient  of  the  glands  diminiahes  8!owly,but  eventuallj  it  disappears  com- 
pletelj.  Suppuration  seldom  or  never  occurs,  The  severitj  of  the  disease 
vaiies  verj  much  in  diferent  cases.  As  a  rule  it  is  a  mild  aflectioo,  but 
occaaionallj  the  Bjmptoms  are  severe,  and  euggest  the  onBet  of  tjphoid 
fever,  Such  cases  may  be  complicated  bj  nephritis,  and  there  may  be 
blood  in  the  urine.  Convalescence  eveo  after  mild  attacks  is  generally 
prolonged-  The  child  is  leffc  in  a  condition  of  prononnced  anjzniia,  it  is 
langiiid  and  disincliaed  to  erertion,  appetite  is  poor,  and  even  under  favour- 
able  circumstanceB  it  may  be  several  months  before  the  health  is  thoroughly 
restored. 

The  diagnosis,  aa  will  have  been  gathered  from  the  above  description  of 
the  Byinptoms,  must  be  made  maiely  by  exclusion.  The  syiiiptom8  are  such 
as  will  call  attentioE  to  the  probability  of  acute  disease  of  the  tonsile  or 
pharynx.  The  siidden  onset,  after  a  day  or  two  of  fever,  of  stiftnese  of  the 
neck,  followed  in  a  couple  of  days  or  so  l»y  enhirgement  of  lymphatic  glands 
on  one  side  of  the  neok,  is,  especiaUy  il'  accompanied  l>y  abdoniinal  pain  and 
csonstipation,  very  suggestive  of  glandular  fever.  Siispicion  wiU  be  oonlirmed 
by  the  occurrence  of  other  siniilar  cases  among  children  resident  in  the  same 
house,  and  it  ahould  be  remembered  that  in  the  same  faraily  some  cases  may 
be  80  mild  as  ea8ily  to  escape  attention,  while  others  inay  be  so  severe  as  to 
raiae  a  suspicion  of  tjrplioid  fever, 

Tht  fathology  of  the  disease  is  obscnre,  and  will  probably  not  be  cJeared 
up  until  opportunity  haa  betin  foiind  for  a  thoraugh  bacteriological  study  of 
an  epidemie.  It  ia  possible,  if  not  probable,  that  the  primary  departiire 
from  health  is  some  infection  of  the  inteatine;  the  enlargement  of  the 
mesenteric  glands  observed  in  a  large  proportion  of  c^ses  is  held  to  be 
eeooQdary  to  this,  and  it  haa  l>een  eought  to  account  for  the  fact  that  the 
cervical  glands  are  affected  first  on  the  left  side  by  the  assumption  that  the 
infection  is  conveyed  by  the  thoracic  duct,  The  resemblance  which 
the  disease  presen  ta  to  the  mildest  form  of  bubonic  plague  (pestiš  minor) 
and  to  the  "  non-venereal  bubo  "  of  military  writei's  will  not  escape  atten- 
tion. 

Treatrmnt  must  be  directed  to  the  relief  of  sjTnptoms,  tor  there  appears 
to  be  no  meana  of  modifying  the  course  of  the  disease.  Thua  hot  fomenta- 
tions  or  belladonna  appUcations  will  relieve  the  pain  attending  the  enlarge- 
ment of  the  glands  which  u3ually  commences  on  the  left  side  of  the  neck, 
but  will  not  prevent  the  sub8equent  enlargement  of  those  on  the  right  side^ 
Constipation  may  be  relieved  by  lazatives,  or  by  a  dose  of  calomel,  but  it 
soon  becomes  re-established,  and  repeated  purgation  is  inadvisable.  Some 
advantage  may  perhaps  lie  derived  from  the  continuous  exhibition  of  amall 
doBes  of  calomel  (gr.  yV  ^^  k  ^^  h)  tluee  or  fonr  times  in  the  twenty-four 
bouiB,  and  antipyrin  is  of  use  to  relieve  the  headache.  Sodium  salicylate  is 
probably  the  most  uaeful  drug  in  the  early  stage  when  the  temperature  is 
jh  and  the  pain  and  stiftness  in  the  oeck  severe*  While  the  temperature 
raiaed,  the  child  should  be  kept  in  bed  and  receive  only  fluid  nourishment, 
fter  convalescence  bas  commenced,  the  patient  should  have  as  much  fresh 

as  pOBsible,  but  should  be  warmly  clad,  e8pecially  about  the  abdomem 
on  and  tonicB  are  indieated,  and  change  of  air  is  often  nocessaij  to  obtain 

splete  restoration  to  health, 

LITERATURE.— L  PrEirrKR,  E.  Jahrbuchf.  KinderkeOMe.  Bd.  iiii.— 2»  Vos  Stauck. 
Jhid,  Hil  lili. —S.  W£irr,  J,  pAait.  Ank.  o/  Ptd,  voL  xiu.  ik  889.  Further  refcraao«  nlll  bt 
foimd  i&  p&|i«r  by  tbe  irriter  of  thU  tkttieU  m  tbe  Lancet^  189/,  vol  i.  p.  ItfO. 
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Bacteriology.  —  Locaiisatkm  o/ 
B.  niallei  in  tke  Body  mid  Mode 
o/  Ešcape  therefrom^- Morpho- 
logi/  of  B^  malhi — Staining  Hf- 
a(*f  ioiu  — Culiivat  hn — Compod- 
tion—Proflu€t&—Beham.our  aui- 
mh  ihe  Bodg  (Mesistance^  etc.)^ 

I,  Definition.  ^Glanders  ia  a  specific  infectiouB  disease  cau&ed  by  the 
Bacilius  vmllei,  usually  atlecting  the  horse,  mule,  or  doakey,  and  at  times 
comniumcated  to  man  and  other  animals.  Wliere  the  diseaae  is  localised  m 
the  noše  or  internal  organs  it  is  called  glanders,  the  cutaneoua  form  heing 
called  fai^cj.     The  disease  runa  an  acute,  aubacute,  or  chronic  courae. 

II.  HiSTGKV, — Glanders  haa  been  known  from  ancient  times  as  a 
disea&e  aflteting  horses.  It  wag  knowB  t€  AriatoteleB  and  Hippocrates  the 
Hippiatrist,  aa  also  to  the  Roman  \vTiters  Apsyrto8  and  Vegetius  (1370-90), 
the  last  deacribing  "  Malleus  humidua  "  and  "  fareiminoBUs."  Ita  contagi- 
ousness  wa8  recognised  in  the  eeventeenth  centiiry,  SolleyBel  (1664) 
considered  that  it  coiild  be  conveyed  through  the  air,  van  Helmont  (1682) 
oonsidered  syphiliB  identical  with  glanders.  Saunier  (1734)  gives  directions 
for  disinfecting  atables,  wliilat  Garsault  (1741)  and  Bourgelat  (1764) 
recommended  the  immediate  destruction  of  glandered  horaes  together  with 
the  isolation  of  those  suapectei  Abildgaard  and  Viborg  in  Denmark  at 
the  end  of  the  eighteenth  centiiry  proved  that  glandei-is  coiild  be  eom- 
municated  by  secretions  or  pvis  of  diseaaed  animals,  lesa  frequeotIj  was  the, 
viruB  contained  in  their  blood.  Virus  which  had  been  dried  or  expo8ed  to 
a  temperature  of  45°  C.  waa  innocuous.  Similar  resulta  were  obtained  in 
England  by  Coleman  and  Delabfere  -  Blaine.  Kayer  (1837)  proved  that 
glanders  waB  communicable  to  man.  The  first  bacteriological  inveatigationB 
were  made  by  Ziirn  and  Hallier,  Christot  and  Kiener  (186S),  Bub8equently 
by  Bouchard,  Capitan,  and  Cbarrin  (1881-82),  but  it  was  not  until  1882 
that  Loliler  and  Schutz  laolated  the  bacilius,  and  proved  finally  that 
glanders  or  farcy  ia  a  specific  infectious  disease  cauaed  only  by  the  Bacilius 
rruiUei.  The  last  three  French  investigators  had  succeeded  in  cultivating 
the  bacilius  from  a  man  and  a  horse,  and,  after  several  generationa  in 
cul  ture,  Bucce88fully  infected  donkeyB,  cats,  and  guinea-pigs.  Working  with 
fliiid  culture-media,  they  concluded  that  the  specific  agent  was  a  cooci 
growing  in  chains.  O.  larael  (1883)  obtained  cultures  on  blood -serum 
from  horses,  and  aucee8afully  infected  rabbits  with  the  baeiUuB,  vrhilst  Kitt 
(1883-84)  and  Weich8elbaum  (1885)  confirmed  and  extended  the  knowledge 
gained, 

II L  Geographical  DisimBUTioN  AKD  Prevalence. — Though  glanders 
is  not  as  prevalent  aa  it  uaed  to  be,  nevertheless  it  is  the  most  dangerous 
equine  disease.  It  would  appear  aa  if  glanders  can  occur  in  any  climate, 
but  it  certainly  exhibits  a  predileclion  for  certain  locaUties.  Ita  gradual 
increase  aa  we  go  south  (the  reason  of  this  is  unknown)  is  evident  from  the 
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figmes  ghreii  br  Krabbe  for  1857'1873  per  lOOjDOO  horaes;  Korvmjr  $, 
DeBmark  8*5,  'England  14.  Wuitemberg  77.  PtuaeU  78,  Servia  95, 
Belgium  138,  FzaDce  1130,  Algien  1548.    During  Ihe  jreus  1877*1887 

'there  were  4  {« 100.000  in  SneSen  (Iiiid4irial).300  per  lOOjOOO  in  Auslrift. 
Domig  1884-1897  in  Germanj  the  beqQamy  vna  20-30  per  100,000.  In 
European  Bnana  glanders  is  \erj  pnralent,  beiiig  eirtaTHiir<ed  at  4O0  per 
100,000.  In  1898  there  were  1380  horaes  attacked  in  Engjand  (ahnost 
entirelj  in  metropolitan  distiicte),  138  in  Bdgimn;  Ibere  were  €57  <mt- 
in  FiBnoe  and  17  in  Denmark.     In  Htingarj  the  loas  &\>m  glanders 

l^m  39  p^  100,000  in  1897 ;  and  in  ihe  same  jear  Italj  lost  277»  and 
itasland  58  hoises  (dead  and  killed).  Sanders  (1896)  sajs  giaiidera 
has  been  known  but  reoentljr  in  Soulh  Afiioa.    Davalos  (1894)  ajb  it  uma 

^introduced  into  Cuba  in  1872  (9  caaes  between  1888  and  1893)l  Peniia 
(1898)  repcnta  it  fix>m  the  Argentine  Bepnblic  and  v.  Veken  &x>m  the  Dutch 
^       Indies.     It  alao  oocois  in  the  U.S.  and  Canada. 

IV.  Animals  AFnCTKD. — The  disease  oocurs  spontanecfoal^  in  the 
I  horse,  mule,  donkej,  and  at  tunea  in  menageries  (Uon,  leopard«  tiger,  bear). 
'A  number  of  otber  animah  have,  however, been  fotind  susceptible  to  erperi* 

mental  iiifection,     The  differeDce  in  the  statement«  of  authors  resaiding  the 

degrees  of  suaceptibilitjr  of  certain  animals  to  iooenlation  waiild  aeem  to 

Idfipend  in  part  upon  variation  in  the  vinilence  and  the  amoant  of  the 

ieiuture  used.      B^hl;  soaoeptible    are    field-mice,  Arvieola  ammiiš.  A, 

\Urresirtg  in  Europe,  jL  HpariMš,  A.  atuUrm  in  America,  Sp^rmapkUms 

[  and  S,  CiiHlus  in  Eastern  Europe,  SpermophUus  TaumMtidi  and  & 

[>itt  in  America,  the  cat,  guinea-pig,  hedgehog  (Erinaemu  mštopšUš). 

White  and  houee-mice  are  more  resistaat,  though  snsceptible  to  virulent 

ctiltur^.     Babbits,  the  goat^  sheep,  (»mel,  and  yoimg  dog  have  been  auoceaa- 

fuUjT  infected    The  resistance  of  adult  dog^  haa  been  overcome  bj  inocula- 

ting  culturea  whose  Tirulence  had  been  raised  hj  intracerebral  inoculation 

in  another  dog.     Young  pigs  have  been  8ucceasfully  infected  by  inoculation 

;  into  the  anterior  chamber  of  the  eje  or  into  the  lungs,  but  not  through  the 

ekin.     Adult  piga,  unlese  weakened»  are  absolutelj  reaiatant^  as  are  alao 

\  cattle  (including  the  calf),  chicken,  pigeon,  linnet,  and  firog  (Lbffler,  1886 ; 

Kitt,  Weichselbaum,  1885;  Csokor,  1888;   Peuchu,  1889;  Stranj  1889; 

PieuBse,  Gninwald,  Salmon,    Sanaielli,    Kranzfeld«  Cadeac    and    Maleti 

Tartakowflki,  DBchunkowaki,  1886-99). 

V.  BACTERlOLOGr. — The  Bcu^illus  mailei  ia  found  in  the  affected  tiasues 
and  organa  and  their  aecretions,  as  also  the  diachargea  from  uloera,  etc 
Thejr  may  be  very  generally  distributed  in  the  body.  In  man,  the  horse, 
aheep,  guinea-pig,  and  rabbit,  they  have  been  iaolated  and  eultivated  from 
nodulee,  cutaneous  absceases,  the  greatly  enlarged  ekin  follidea,  ulcers  of  the 
mucoua  membranes,  more  rarely  from  marrow  and  blood.  They  have  been 
found  in  the  šaliva  and  milk,  but  stili  oftener  in  the  urine  aecreted  y»y 
kidneya  showing  no  apprecjiable  leeioD.  Jo  man  they  have  been  found  in 
the  abBoeaaesB  and  blood  (few)  during  lila  In  the  horse  they  may  amtear  in 
the  blood  during  a  febrile  attack  or  after  a  malleiu  injection.  Tney  are 
more  numeroua  in  the  blood  in  acute  casea.  It  ia  often  difficult  to  find  the 
baeilli  microfleopically  in  the  nodulea,  but  their  preaence  may  lie  demon- 
atrated  by  cultures  or  inoculations  upon  animak  (LotMer,  Weich8elbaum» 
Femuresi  und  Guarnieri,  Lisaitzin^Preuaee,  Babes,  Hallopeau  and  Jeanselme, 
Bcmome«  Duval,  Gasne  and  Guillemot,  Noniewit2,  Kitt,  Trumbuati,  Phihp- 
owitwi  (1886-98). 

Marpholoffy,—The  form  of  the  glanders  bacillus  varies  greatly.     Tlie  baeilli 
are  r5-3  Dy  0*25-04  m.    They  l^ave  rounded  extreimtie8,  and  are  often  8ltghtly 
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curved.    Noniewitz  (1891)  claims  to  have  observed  differences  in  the  form  of  bocilli  , 
within  the  body.     In  acate  casea  well'formed  bacitli  are  encountered,  in  subacut 
and  chronic  cases  more  liighlj  ref ractive  coccus-like  bodies  are  found,  wluch  suegest 
that  many  of  them  degenerate  in  the  body,     Gutzeit  (1892),  as  also  Johne,  finda  the  j 
bacilli  are  larger  when  grown  lo  horse-bouillon  tlian  when  cultivated  in  beef-broth, ' 
Alreftdy  LčiSler  observeti  cliib-sliapedi  tilamentous,  and  coccns-like  forms  in  culture. 
and  this  has  since  been  seen  ana  descril^ed  by  Kranzfeld,  Levy,  Semmer,  Marx, 
and  Galli'Valerio(  1887-99) ;  the  two  latter,  as  also  Conradi  (190Q),  have  in  additioa^ 
observed  trne  brancbing  in  organisms  grown  in  culture,     Lubarsch  (1890)  wa*l 
unable  to  observe  branched  actjnomjces -forms  io  rabbifcs  which  had  been  iiiocii*/ 
lated  ioto  the  kidney  or  sulxiuraUy.    The  glanders  baeilli  do  not  form  spores,! 
Kefractive  bodies  which  have  l>een  considered  to  be  spores  by  Baumgartcsn  (1888)1 
are  almost  certainly  degenerative.     These  bodies  shosv  no  greater  resistance  to  J 
heat  and  chemicai  agents  than  do  tbe  ordinary  bacilli,  and  nobody  has  claimed  to] 
see  bacilli  issue  frora  them.    The  loug  thread-like  forms  may  measure  10-28  ^or] 
more.    The  bacillua  ia  non-motile, 

JStaininff  J^mx^tmns. — Bmear  preparations  should  be   made  as  thin  as  possible. 
The  bacillus  stains  readilj  with  basic  aniline  dyes,  presenting  tisiia]ly  irregularitiea, 
i>.  alte  mate  deeply  .staining  or  clear  and  faintly  staining  parts.     Bacil  U  are  bes  1 1 
looked  for  in  voung  nodnles.     Owiog  to  the  fact  that  tbey  readily  deeolorise  and  ' 
are  often  hidden  by  the  nuclear  chroinatin  contained  in  the  necrotic  tissue  in 
which  tbey  lie  (Unna)  it  is  at  times  \ery  diilicult  to  demonstrate  them  in  sections. 
Thejr  may  be  demonstrated  in  s  m  ear- preparations  by  means  of  Loffler^s  alkaline 
inetnylene-bliie  (methylene-blue  cone.  akoholic  sol.  30  ccm.^  aqueous  sol  u  t  ion  o£ 
causttc  potash  (r^lair)  100  ccm.),  the  stain  acting  for  5  minutes,  after  which  the 
preparation  is  diipped  for   1  second  in   1    per  cent  aqiieous  solution  of  aoetio 
ftcia  to  which  a  few  d  ropa  of  an  aqueous  soldtion  of  tropikilin  00  have  been  added, 
l«fter  which  they  are  quickly  washed  off  with  distilled  water,  dried,  and  mounted 
in  balsam.    Troptiolin  decolorises  the  protoplasm  of  the  ceOa  and  their  nuclei 
(partiaUy)»  byt  not  the  bacilli  (Lčiffler).     Kiihne  (1888)  advises  to  traosfer  sections 
trom  alcohol  to  water,  staining  with  carbolic    metliylene'blue   for  3-4  minute^ 
deeolorising  a  few  fioconda  with   acidulated  (HCl)  water,  washing  thoroi2ghly 
with  water,  and  drying  by  pressing  down  npon  the  section  with  blotting-paper. 
The  section  h  then  treated  8-10  minutes  with  aniline  oil,  to  whicb  20  per  eent 
oil  of  turpentine  has  been  added,  thia  being  fol!owed  by  oil  of  turpentine,  xylol, 
and  moonting  in  balsam.    Sections  thus  prepared  do  not  show  liiHtological  details, 
and  are  not  durable.     Unna  (1893)  directs  tu  dry  the  sections  upon  the  slide^  stain 
h  bour  with   niethylene'blne   {according    to    Loftter,   Kuhne,   Unna);   plače  the 
slide  in  water,  thus  liberating  the  section,  which  is  then  put  for  some  seconds  in 
glycenne'ether  mixture,  and  thence  backwards  and  forwards  to  water,  finally 
througli  water,  absolute  alcohol,  oil  of  turpentine,  and  mounted  in  balsam.     For 
double  staining  he  i-ecommends  placing  tne  sections  in  1  per  cent  acid  fuchsin 
ovemight,  wasbing  with   water,  drying,  staining    i    bour    in    methjlene-blne, 
foUowed  by  treatment  with  1  per  cent  arsenious  acid  for  5-10  seconds,  water, 
alcohol,  oil  of  Bergamot  and  mounting  in  balsam.   Abbott  (1899)  finds  the  following 
simpler  method  useful :— Transfer  the  sections   from  alcohol  to  distilled  water, 
thence  to  dihite  fuchsin  kept  15-20  minutea  at  about  50'  C.    Transfer  to  a  slidej 
absorb  sunertluous  stain  with  blotting-paper,  treat  |-|  minute  with  1  per  cent 
acetic  aciti  remove  the  acid  with  diatilled  water,  dry  the  sections  with  blotting- 
paper.  wasb  it  15  seconds  with  absolute  alcohol,  clear  with  xylol,  and  monnt  m 
xyIol  Dalsam,     Muir  and  Ritehie  (1899)  especially  recommeod  carbolthioniu-blue. 
Add  one  part  of  stock- solution,  1  gramme  thionin-blue  cEssolved  in  Ux>  cem. 
carbolic  acid  solution  (1  :  40)  to  three  parts  water,  and  filter*     Htain  for  5  minutea 
or  longer,  wash  thorou^hly  with  water^decol orise  with  weak  acetic  acid,  wash 
with  wat^r^  dehydrate  with  anilineoil.     The  bacilli  do  not  stain  by  Granfs  method. 
Rosenthal  (1888)  was  able  to  stain  bodies  resembling  spores  in  bacilli  obtained 
from  old  cul  tu  res  when  iising  NeisBer*«  method  for  staining  endogenous  spores. 
But  this  is  no  pr5>of  that  spores  actuallv  occur.    Babes  (1891)  finds  that  the  so-callad 
chromatic  portions  of  the  baeilli  take  on  a  violet  colour  with  Ldffler*s  stain. 
Štained  witn  aniline-fuchain,  followed  by  methylene-blue,  the  bacilli  often  8how 
bluifih  red  oval  granules  within  their  substance.     Mars  (1889)  finds  that  the  clear 
gpiuses  observed  when  ataininif  with   carbol-fuchsin  may  be  stained  brown  by 
Neisser's  stain  for  B.  diphthfrim   (methvlene-blue   and    vesuvin),  tliis  stain  also 
demonstrating  3-5-9  round  dark    blue   bodies  (Babes-Ernst   bodies)  situated  at 
regular  interval«  within  the  bacillus. 

Ctt/in^^ton.— Though  pure  cul  tu  res  have  been  obtained  from  abscesses  they  are 
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best  made  from  fre&h  nodules,  as  these  oontairi  most  bacillL  It  is  best  to  make 
the  Erst  culture  upon  potato  or  blood-serum,  as  negative  resalts  are  at  times 
obtained  il  they  are  immediatelj  tranafeired  to  agar.  TUere  are  difierenoea 
observable  in  the  initial  cul  tu  res  which  might  lead  one  to  suppose  that  there 
are  different  varieties  of  the  baclUus.  On  potato  some  rapidiy  assume  their 
charactemtic  colour,  others  do  so  s]owlr,  whilst  some  grow  well  and  others  badlj 
upon  gelatin.  Pasaage  through  the  guinea-pig  renders  the  germ  easter  to  cultivate 
(v.  Babes,  1691).  Bacteriologists  ail  agree  that  the  b&cillus  shows  ita  most 
characteristic  growth  upon  potato,  and,  as  it  ^rows  excelleQtly  upon  this  medium^ 
it  is  well  for  porposes  o£  diagnoms  to  cultiirate  initial  culturea  thereon.  The 
badllos  grows  best  in  the  presenoe  of  osjgen,  and  at  a  temperature  of  35*'37*  C* 
It  grows  fairlj  well  at  25%  very  slawl7  at  21  \  which  may  be  oonsidered  the 
minimum  temperature  at  which  it  wiU  multiplj.  It  stUl  grows  at  42',  but  not  at 
43"  C.  It  grows  better  upon  slightltf  acid  or  neuiral  rrtedia^  and  preserves  ita 
virulence  lougest  upon  acicl  potato. 

Potatoe*  are  best  prepared,  according  to  Kresling  (189žX  by  washing  the  alices 
with  0*5-0^  per  cent  sodmm  carbonate  solution  until  the  wash>water  remains  dear. 
The  jx>tatoes  are  st^rilised  m  mluutes  at  110"  C.  They  should  ha  ve  a  degree  of 
aciditv  corre>sponding  to  O' I -03  ccm.  of  t%  normal  soda  solution.  Culturea 
ahould  be  prevented  from  drjin^.  The  baciUi  will  not  gTow  upon  potato  at  room* 
temperature,  being  b^t  maintamed  at  36°-36  5*  C.  (Marx,  1899).  initial  culturea 
Bhow  a  brownish,  moderately  thickj  and  slimy  growth  after  3-5  days,  at  times 
earlier.  Subcultures  grow  more  rapidlv,  the  growth  presenting  a  clear^  honey-like 
appearanoe,  subsequent1y  growing  dark  and  opaoue,  aequiring  a  at/t^  av  Imt  or 
chocolate  colour  in  the  oourse  ojf  a  week  or  so.    The  potato  about  the  edge  of  the 

E^o^th  often  ezhibits  a  greenish  discolorisation.  Mashed  potatoes  spread  in  a 
yer  upon  the  bottom  of  £rlenmeyer  flasks  also  afibrd  an  excel!ent  means  ol 
cultivatmg  the  germ.  Nest  to  potato,  blood-serum  and  then  glvcerinated  agar 
are  the  best  mecua^  On  oos^^lated  or  gelatinised  terum  after  3  days  at  37'  small 
transparent,  diaerete  drop-uke  coIoDies  appear.  Upon  Qlycerinragar  slants  it 
forms  a  8omewhat  slimy,  grayish  white  translucent  growthi  which  with  tirna 
acquires  a  brt.iwni8h  tint.    Whereas  it  grows  badly  on  white  of  taa  it  grows  well 

ra  Bterilised  yolk,  fonning  knob-like  growth3  after  24  hours  (Marx^  1S89K  It 
grows  well  upon  sterilLsed  earrot^  forming  a  white  pigment  in  £-3  daji^  Thev 
form  a  stringy  Menite  mass  in  gelatin^  which  takes  some  week8  to  become  Uquefiea. 
Thev  grow  well  in  glycerinated  bouillon  which  has  not  been  neutralised,  a  t  first 
uniiormly  clouding  the  mediam,  and  Bubšequently  forming  a  strin^  deposii. 
Babes  (1891)  reeommeods  agar  made  with  poUito  iuice  instead  of  meat  infusion  as 
a  culture  medi um.  Milk  is  coagulated  in  10-12  clay8  at  37'  C.»  the  reaction  being 
neutral  (Gorini,  1896).  It  grows  in  deep  gelatin  at  22"*,  and  in  a  hydrogen  atmo- 
sphere  a  t  37',  but  not  as  well  as  under  aerobic  conditions  (Marž,  1609X 

Prodiiets, — We  have  already  referred  to  the  pigment  which  is  formed 
hj  the  bacillus,and  stated  that  it  constitutea  an  important  characteristic  of 
the  organisin.  The  pigment  varies  somewhat,  depending  upon  the  nature 
of  the  medium.  On  acid  potato  it  is  brown,  on  agar  a  pale  8traw  colour,  in 
bouillon  at  times  orange-coloured,  on  carrots  white  (Smitb,  1889;  Marx, 
1899).  The  baciUi  exert  a  pathogenic  effect  by  virtue  of  toxic  substanoes 
which  they  give  off  or  contain.  If  dead  bacilli  are  inoculated  into  an 
animal  they  pzx>duce  local  pathogenic  effecta  If  the  bacilli  have  iirst  been 
waBbed  with  distilled  water  tney  exert  leaa  effect  If  introduced  in 
sufficient  quantity  thej  produce  a  cachectie  condition  which  ends  in  death 
(Baljes,  Rigler,  and  Podasca,  1897).  Kalning,  Preusse,  Pearson,  Roux,  and 
Foth  (1891-96)  have  by  different  procedure«  obtained  "mallein"  from 
culturea  of  the  glanders  bacillus.  Mallein  ie  a  compoiind  similar  to 
"  tuberculin,"  and  constitutes  from  a  practical  point  of  view  the  moet 
important  product  of  the  germ.  Kalning  obtained  it  from  potato  culturea 
which  be  nibbed  up  with  water,  heated  to  120°  C.  for  20  minutes  on  four 
Buccesaive  day8.  He  kept  the  fluid  for  two  days  at  39'',  and  then  passed  it 
through  a  Pasteur  filter.  Preusse  used  old  dried-up  potato-cultures,  rubbing 
them  up  with  glycerine  and  water,  and  placed  them  some  da}'8  in  the 
thermoatat,  after  which  they  were  filtered  and  sterilieed,  the  tiltrata  being 
VOL.  rv  11 
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the  mallein.  Eoux  concentrated  the  Bterilised  filbrate  of  gljcerin-bouillon 
culttires  a  month  oM,  obtainiiig  a  sjrupj  Oiiid,  which  had  to  be  diluted  with 
ten  times  its  volume  of  ^  per  cent  carbolic  acid  for  use*  The  doee  of  con- 
centrated mallein  for  a  horse  amounts  to  J  ocm.  (Nocard,  1895).  The  value 
of  mallein  in  diagnosia  bas  been  teated  tbousaiids  of  times  upon  horaea,  and  in 
a  few  cases  in  man.  It  is  without  doubt  invaluable  in  diagnosis,  especiallj 
of  hidden  glandera  in  the  horae,  Properly  prepared  it  presen^es  its  qualities 
nnimpaired  for  1-2  yeara  Foth  (1893-94)  bas  made  a  drj  preparation  for 
which  h6  claims  greafcer  stabilitj.  (See  fiirther  iinder  Diaguoais.)  De 
Schweinitz  and  Kilboroe  (1 894)  consider  that  the  active  prmciple  of  mallein  is 
an  albumose  which  can  be  precipitated  from  cultures  by  alcohol  or  ammonium 
enlphate.  Ifcs  chemical  composition  bas  been  investigated  alBO  by  Krealing 
(1892)  and  Gutzeit  (1892)»  biit  our  knowledge  is  stili  unsatisfactorj. 
Levandowsky  (1890)  found  cnltures  of  the  bacillus  in  bouillan  to  cootain 
indol  and  phenol,  tbese  according  to  KresHng  (1892)  being  absent  in  potato 
cultnreB.  The  baciUi  also  contain  a  peptonising  fennent,  as  is  seen  fi^om 
the  liqiietaction  of  gektin, 

Chemical  Composition. — When  the  bacilU  are  dried  at  110°  C,  they  yield 
dry  substance  equal  to  about  24  per  cent  of  their  original  weight.  The  ash 
(6'67  per  cent)  containa  much  phoaphorie  acid,  potasaium,  sodium,  siilphuric 
acid,  and  traces  of  iron  and  chlorine,  The  nitrogen  amonnts  to  105  per 
cent  The  dry  substance  is  soluble  as  foUowa:  in  water  25*75  per  cent, 
in  ether  2'84  per  cent,  ether  and  alcohol  3*2  per  cent,  alcohol  0'66  per  cent, 
the  rest  remaining  insoluble  in  any  of  theaa  agenta.  The  etbereal  extract 
yielded  a  yellow  fat  melting  at  40°  C,  and  containing  lecithin,  cholestearin, 
and  oleic  acid  (Kreshng,  1892). 

BehavioiiT  of  the  BacilU  ouiside  the  Body. — Loffler  (1886)  did  not  believe 
that  the  bacilli  wonld  multiply  outside  the  bodj  under  ordinary  conditiona 
They  do  not  do  ao  in  hay  and  other  infiiaions.  Bacilli  obtained  from 
different  aonrces  vary  con8iderably  in  their  powers  of  resistanc^.  Cadeac 
and  Malet  (1886)  found  that  they  could  not  with8tand  drjing ;  Bonome 
(1894)  found  tbey  died  after  10  days  at  26*",  whilat  dried  over  sulphuric 
acid  they  only  died  after  35  day8.  Under  the  most  favourable  conditions 
Djliler  found  that  they  did  not  retain  their  virulence  longer  than  four 
months,  SanareUi  (1889)  found  them  vinilent  longeat  (two  months) 
in  anaerobic  cultures,  in  aerobic  cnltures  they  lost  their  viriilenee  in  a  few 
daya.  They  have  been  found  to  resiat  putrefaction  for  14-30  days,  to 
survive  15-20  day8  in  water.  When  kept  in  a  moist  state  at  23"  they 
were  stili  alive  and  virulent  after  20  dayB,  wherea8  they  had  died 
within  five  days  at  IS^-IG".  They  are  killed  by  a  -jw^Ji  sublimate  aolu- 
tion  in  one  hour,  by  tnrpentine  water  i^^)  in  one  hour,  by  carboliO| 
acid  (5  per  cent)  in  five  minutes,  etc. ;  in  other  words,  they  are  readilyi 
deatroyed  by  the  ordinary  antiseptics.  When  ezposed  on  threads  to  sun- 
light  they  are  destroyed  in  one  day.  The  atatements  of  authors  with 
regard  to  the  effeets  of  heat  Yary  considerably,  this  being  evidently  due 
to  the  different  conditions  under  which  the  experiments  were  cjirried 
out.  When  heated  for  one  minute  at  62**,  or  ten  minutes  at  b^  in  cultiire 
media,  th6y  are  kiUed  (Marx,  1899).  Bonome  (1894),  however,  found  them 
alive  when  heated  to  VO"*  degreea  for  aix  hours  in  a  moist  state,  though  they 
were  killed  at  V0''-75°  in  five  to  8lx  minutes,  at  90''-100°  in  three  minutea 
Finally  Bromberg  (1891)  found  that  ali  the  baeiUi  in  old  cultures  were  not 
deatroyed  by  half  an  hour  a  exposure  afc  100",  (See  alao  Sirena  and  Alessi, 
1892;  Plemper  van  Balen,  1897.)^ 

Mode  of  Infection. — Glanders  infection  may  U8ually  be  traced  to  direct 


GLANDEKS  (FAKCT) 


163 


contact  witfa  diseased  animak,  who8e  discharges  £rom  the  noše,  as  also  pua, 

urine,  šaliva,  and  milk,  have  been  found  to  contain  the  bacilli.    The  secretiona 

of  ulcers  and  oasal  discharge  aie  particolarlj  dangeroua.    InfectioD  iuay  take 

plače  indirectlj  through  harneas,  blankets,  etc  that  have  been  in  contact 

with  glandered  animals  and  become  soiled  with  diaeased  secretiona     In 

manj  cases  a  lesion  of  the  akin  serves  as  a  port  of  enti7.     Babes  (1388) 

peanaidera  that  infection  maj  occur  through  the  uninjured  skinp  having 

Buoceeded  in  infecting  guinea-pigs  by  appljing  a  mixture  of  bacilli  in 

vaaeline  to  their  akinfi.     The  bacilli  penetrated  into  the  hair-follicles,  and 

passed  thence  through  the  epithelial  lajer  into  the  lymphatic8.     Gomil 

and  Nocard  (1890)  obtained  a  gimilar  reault  in  two  out  of  fifteen  experi- 

ments.     V.  Bal^es  (1893)  cites  two  cases  in  man  wher6  infection  seems  to 

have  oocurred  through  the  intact  skin.     It  haa  been  claimed,  but  remaina 

ttUproved,  that  infection  uiay  occur  through  blood-sucking  fliea.     Infection 

has  been  produced  expeiimentally  through  inhalation  of  dried  bacilli,  and 

the   nasal   mucous  membranes    and    lungs    may   be    primarily    aflected. 

Lesions   in    these   situations   are,   however,   frequently   due    to  secondarj 

infection,  the  bacilli  having  reached  the  part  from  primarily  affected  organa 

elsevrhere.     The  naaal   mucous  membrane  ofiTers  an  e8pecially  favonrable 

nidus  for  the  multiplication  of  bacilli  carried  thither  by  the  blood-cmrrent, 

Friedberger  and  Frohner  (1896)  condder  that  in  nine-tenths  of  the  cases  in 

LhoFses  infection   oocurs   through   inhalation,   but   this   view   is   rendered 

Bontenable   through   Nocard*8  (1894-97)  exact   experiments   proving    the 

■readiness  with   which   they  may  be  infected   through   feeding.     Nocard 

I  eonsiders  the  intestinal  tract  to  be  the  chief  port  of  entry.     If  pure  cultures 

of  the  glanders  bacilli  are  mijced  with  the  food  or  diink  of  horaes,  donkey8, 

rabbits,  or  guuiea-pigs,  infection  is  certain  to  occur,     At  autop8y  numerous 

minute  translucent  or  even  calcified  nodules  are  obaervable  in  the  lungs. 

The  negative  results  obtained  in  mich  experiment8  by  Cadeac  and  Malet 

(1894)  may  be  explained  through  their  using  leas  virulent  culturea  than 

■did   Nocard.      Infection   through   feeding   has    certainly  occurred    spon- 

^taneou8ly  in  dogs,  cats,  and  ammals  in  menageriea      Infection  of  the 

fcetus  oceurs  in  a  limited  number  of  cases  in  the  horse,  dog,  and  guinea-pig 

I  (Loffler  1886,  Cadeac  and  Malet  1886,  observed  this  twice  in  thirteen 

peiperiments ;  Bonome  1894).     A  few  cases  of  infection  have  occurred  in 

bacteriological  laboratories,  once  through  the  prick  of  a  hjpodermic  needle 

whilst  inoculating  an  animaL     Persons  who  have  to  do  with  horses  are 

naturally  most  affected,  nevertheless  some  cases  have  been  observed  where 

na  such  connection  could  be  traced.     Zawadzkif  and  Nencki  and  Pruszjnki 

(1896)  report  the  čase  of  a  phy8ician  who  infected  himaelf  whil3t  operating 

rnpon    a    fellow-praetitioner    who    also    subs6quently    died    of    glandera 

pTeterinarians  have  become  infected  through  being  bitten  vhibt  examining 

a  horse'8  mouth,  or  through  secretion  being  thrown  upon  the  apparently 

intact  conjunctiva.     E^my  (1897)  has  collected  nine  cases  of  man  to  man 

If&fection.     He  cites  the  čase  of  a  woman  who  became  infected  whilBt 

BDaking   horse-hair  mattresses,  as  also   that  of  a  person  who  acquired 

Hlanders  from  being  struck  by  the  fist  of  a  man  who  owned  a  glandered 

Korse.    Grawle3wki  (1893)  cites  the  čase  of  a  waflherwoman  who  developed  a 

^danders  pustuie  three  day3  after  washing  the  clothes  of  a  man  who  had 

l^M  of  the  disease.     He  also  tells  of  an  old  man  who  attended  a  person  wbo 

tfed  of  glanders,  and  developed  initial  tesions  in  places  where  he  wa0 

aocustomed  to  sera  teh  himself.     Tessier  (1852)  and  Cooper  (1887)  made 

observations  which  indicated   that   infection  may  occur  in  man  through 

coitus.     Oibert  (1840)  and  others  since  have  proved  the  auto-inocalability 
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of  glanders  in  man  and  animals.  It  k  evident,  then,  that  a  man  may  infect 
himseJi'  m  other  parts  of  his  body  tlirough  scratching  himself* 

iTicrease  and  Decrease  of  Virulence.  — ^  The  bacillus  rapidlj  losea  ita 
Tirulence  in  cultures,  so  that  it  ia  necessarj  from  tirne  to  tirne  to  pasa  it 
throngh  a  suBceptible  animal.  Gamaleia  (1890)  was  able  to  increase  the 
virulence  by  continued  paaaage  through  Spermophilus,  and  Foth  (1896)  did 
this  with  field-mice.  Tedeschi  (1893)  did  this  through  intracerebral  icocu- 
lation  of  Busceptible  animals,  being  able  to  kili  doga  with  the  more  virulent 
bacilli.  Sacbarow  (1893)  raised  the  \irulence  for  cata  by  repeated  passage 
(eight)  through  thia  apecies,  but  found  then  that  the  bacilli  had  lost  their 
virulence  for  horses,  a  fact  which  bas  been  observed  in  other  germa. 
StrauB  (1889)  claimed  that  they  became  attenuated  by  passtige  through  the 
wolf.  It  is  certain  that  the  bacilli  vary  greatly  in  \drulence  even  when 
taken  directly  from  the  horae  (Kitt,  1896),  and  teated  upon  horsea  and 
guinea-pigs. 

Experience  in  Eussia,  as  also  observatioiis  reported  by  Semmer  (1894) 
in  Germanj,  prove  the  exiBtence  of  a  mOd  form  of  glanders.  This  milder 
form  is  often  referred  to  as  **9outliern  glanders,"  because  of  ita  greater 
frequeiicy  in  France,  Italy,  and  Southern  Kussia.  It  seems  to  be  uiiknown 
in  Northern  Eussia,  Germany,  and  Scandinavia.  Whether  this  depende 
upon  a  virus  of  lesaened  virulence  or  upon  an  inherited  resiafcance  of  certain 
Boutliern  and  eastern  races  of  horses  is  not  determined. 

VI.  Immunitv. — We  have  noted  above  the  immunitj  or  susceptibility 
8hown  by  certain  species  of  animals  towardB  this  disease.  There  exists  also 
an  individual  immunity  or  8usceptibility,  Ifc  bas,  for  instance,  been 
repeatedly  observed  that  certain  horses  could  be  exposed  with  impunity  for 
moutbs  or  even  ye^rs  hy  being  kept  in  stables  with  glandered  animals, 
This  natural  resistance  may,  however,  be  overcome  through  overwork,  bad 
food,  neglect,  poor  atabling,  exposure  to  cold  or  the  debilitating  efiects  of 
intercurrent  disease.  TlSs  explains  the  greater  prevalence  of  glanders 
amongst  horses  in  times  of  war.  One  attack  of  glanders  seems  to  convey  a 
certain  degree  of  ifiimunity,  but  the  evidence  can  8carcely  be  termed 
Bati8factory.  Experimenta  at  producing  immumty  through  inoculation 
with  dead  or  attenuated  culturea,  as  also  with  the  serum  of  naturally 
inimune  animals,  or  aucb  as  have  recovered  from  an  attack,  or  been  rendered 
resistant  to  increasing  doses  of  the  virus,  as  also  inoculations  with  inallein, 
have  not  given  fully  8fitisfiictory  results.  Some  investigators  report  positive 
results,  others  negative  ouea,  otbers  again  that  they  have  obtained  incon- 
stant  results.  (Straua  1888.  Charrin  1885,  Finger  1889,  SadowBky  1891, 
Chenot  and  Pick,  Semmer  1892,  Sacharow  1893,  Semmer  1894,  Hiippe, 
Schindelka,  Bonome,  Schattenfroh  1894,  Freusse,  Nocard,  Comeny,  v. 
Babes,  Eigler,  and  Podaska  1897.) 

Since  masked  glanders  haa  been  more  often  detected  through  the  use  of 
mallein  in  diagnosis,  it  bas  been  made  quite  clear  that  glanders  is  hj  no 
means  the  lat  al  disease  it  used  to  be  thought  Faverot  and  Humbert 
(1893)  State  that  as  long  as  t!ie  nodules  are  gray  and  transparent  ifc  is 
possible  for  the  animal  to  overcome  the  bacilli ;  when  the  nodulea  underga 
chee8y  degeneration  the  bacilli  usuallj  overcome  the  animal  Animals 
kept  uuder  good  hvgienic  conditions  atand  a  much  bet  ter  chance  of 
recovery.  As  this  wa3  determined  upon  animals  but  8lightly  affected, 
mallein  being  used  for  diagnosia,  it  does  not  alter  the  prevaiHng  opinion 
based  upon  well-marked  clinical  appearances,  for  the  more  developed 
disease  is  practically  iucurable.  Nocard  (1896,  1897)  holds  8trongly  to  the 
opinion  that  recovery  may  result  in  quite  fresh  caaes,  for  the  reaaon  that  he 
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haa  fr6qaeiitlj  ohserved  spcmtiuieous  recoT^rj  imder  c^dinar^  CKMiditiami  as 
alao  in  expeTimentallj  infected  animaLa.  B&aij  (1897),  who  bas  gone  OTer 
the  literature,  cites  tweiitT-three  recorded  caaea  of  recoveij  fironi  gUnders 
in  man  betweeQ  the  years  1812-92,  Whilat  aonte  gUnders  or  farcy  majr 
ImA  to  a  fatal  termination  in  8-15  dajs^  the  chronic  form  maj  last  for 
montha  or  even  jears.  In  chronic  caaes  (kath  maj  be  cattaed  bj  pjaemia 
or  acate  glandera.  Hallipeau  and  Jeanaelme  report  the  caae  of  a  man  who 
soflered  six  jeara  The  diaeaae  was  cbaiactensed  dming  the  fiist  three 
Teara  l^  reduring  phlegmons  and  absoeaBea^  but  no  general  Bjmptoma,  the 
leaions  hmling  spontaneoaalj,  or  as  the  resolt  of  treatment  with  caustio& 
A  latent  pericMl  of  three  jears  now  followed,  when  the  diaeaae  broke  oat 
again  in  the  acnte  form,  the  man  djing,     Bollinger  observed  a  caae  of 

^iJOTen  jeais'  standing. 

M'Fadjean  (1896),  and  8ttb8equentlj  Foulerton,  WLidimiroft',  Boargea 
and  M^rj  (1897-98),  observed  that  the  serum  of  a  glandered  animal 
agglutinated  bouillon  cultures  of  the  glanders  bacillus.  Semmer  (1892) 
wa8  unable  to  produee  inimunitj  in  cats  and  guinea-pigs  through  the  serum 
of  natorallj  immune  animals  such  aa  the  horae  and  cattle,  whilst  Chenot 
and  Picq  (1892)  ckimed  tbej  had  been  able  to  aave  seven-tentha  of 
infected  guinea-pigs  bj  the  uae  of  eattle  serum.  When  goinea-pigs  had 
been  inoeulated  with  very  vimlent  cultures  (which  killed  in  five  davs)  the 
serum  retarded  death  until  the  21-42  daj.  V,  Babes,  Sigler,  and  Podaaca 
(1897)  fitate  that  donkejs  treated  witb  increasing  doeea  of  mallein,  and 
finallj  with  injections  of  dead  bacilli,  jield  a  preventive  and  curative  aeruniL 
Semmer  treated  horses  vrith  mallein  and  found  their  serum  onlj  oonloEfed 
a  transitorj  immunitj. 

YII.  SVMPTOMS.— /»  the  hcrse  acute  glanders  bas  a  period  of  incubatton 
varjing  &om  3-8  dajs  or  longer.     At  the  onset  febrile  sjmptoms  manifest 

;  ihemaelvee,  the  horse  loses  ita  appetite,  and  is  sluggish.     In  a  daj  or  Vko  a 

I  flerous  nasal  diachajge  appears,  which  at  first  maj  be  from  one  noatril  onlj ; 

,  bj  the  fifth  or  sixth  daj  this  discharge  is  purulent,  jellow,and  viscid  The 
mai^gins  of  the  noetrils  are  swollen  and  the  Ijmphatiea  of  the  face  inflamed. 
The  nasal  mucouB  membrane,  at  first  hjpersemic,  inflamed,  and  studded 
with  small  nodulee,  later  ahow8  large  irr^ular  ulcerating  patcbes,  which 
tend  to  become  confluent  and  form  large  serpiginous  ulcers  with  raised 

LedgesL  These  ulcers  maj  eat  in  to  the  deeper  tissues,  and  laj  bare  and  erode 
the  cartilage  of  the  septum  and  the  nasal  bonea^  The  submaxilkrj  Ijm* 
phatic  glands  are  enlarged,  indurated,  and  in  aome  caaes  become  adherent 
to  the  surrounding  tissue ;  thej  are  not  tender  and  seldom  nlcerate.     Hot, 

p|Mdnful  Gedematous  8wellings  appear  on  the  trunk  and  limbs;  if  on  the  latter 
the  J  cause  lamenesa.  The  diaeaae  reaches  its  height  in  from  6  to  15  dajs, 
the  animal  being  bj  this  tirne  in  great  distresa.  Breathiag  is  soulHing  and 
difficult,  the  animal  constantlj  snorting  to  expel  the  mucua  and  viscid  nasal 
diseharge  which  glues  together  the  olm  naši  The  1  jmphatics  of  the  face  and 
other  parta  of  the  bodj  are  often  inflamed  and  corded  (acute  farcj)»  and 
death  from  suffocation  preceded  bj  painful  djspnoea  foUow8  nipidlj. 

Acute  Cutaneous  Glanders :  Farcj. — The  onset  resembles  that  of  acute 
,  and  aa  a  nile  acute  glanders  is  presen  t  a  t  the  same  time ;  if  not» 
nsoallj  supenrenes  before  deatk  The  characteristic  local  lesions  are  in* 
flammation  of  the  Ijmphatie  vesaels,  which  appear  as  firm  cords  running 
uuder  the  skiu,  and  the  formation  of  nodules  situated  at  intervals  aloug 

I  these  cords.     Ttie  nodules  shovr  a  marked  tendencj  to  uloerate  and  diseharge 
thick   oilj  nmteriaL     These  chaages  maj  appear  in  anj  part  of  the 

[^eutaneoua  surface,  but  8how  a  preference  for  the  hind  limbk     The  ulcers 
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form  about  the  sixth  daj.  They  have  irregular  raised  borders,  with  a 
yellowigh  base  covered  with  a  grumous  diacharge.  Death  follows  rapidlj, 
uauallj  frorn  acute  glanders,  involving  fclie  respiratorj  tract. 

Chronic  Glanders.^This  form  of  the  disease  often  conies  on  iiisidioudj ; 
there  is  frequeDtly  some  constitutional  disturbance,  wliich  maj  subside  aa 
the  local  lesions  are  developed,  The  premonitory  sjmptoms  varj  much, 
The  general  health  may  appear  good,  biit  there  is  some  dulness  of  the  eye 
and  rotighnesa  of  the  coat,  the  animal  8haws  lack  of  eiidurane^  and  s\veats 
eaaily.  Lameness,  intei^inittent  or  coGtinuous,  may  be  notieed,  tliere  maj 
be  fi:^dema  of  one  or  more  limbs,  coiigh,  bleeding  frorn  the  noee,  and  possiblj 
orchitis.  The  nasal  discharge  often  presen  t  is  at  firat  ciear,  but  event- 
nally  becomes  cloudj,  purulent,  and  viscid,  and  the  animal  is  (iontinuallj 
snorting  to  expel  the  aecretion.  If  the  nasal  mucous  membrane  is  examined, 
nodules  and  ulcei^a  can  usnaUj  be  seen,  and  after  the  disease  has  ezisted 
some  tirne  steUate  scars  are  also  present.  The  submaxillary  Ijmphatic 
glands  maj  be  enlargcd,  bnt  as  a  rule  do  not  ulcerate.  The  larynx  and 
trachea  may  be  the  seat  of  the  primarj  lesion,  the  nasal  sjmptoms  being 
delayed.  In  these  cases,  cough  with  varjiog  expectoration,  enlarged  glands, 
tender  krynx,  ftetid  breath,  and  general  ill-condition  are  usuallj  present. 
The  skin  (chronic  farcy)  may  be  attacked  betbre  the  reBpiratory  passages. 
Nodules  form  and  ulcerate,  discharging  a  thick  oily  material,  and  generallj 
after  a  few  weeks  heitl,  leaving  a  dense.  stellate  eicatrix,  fresh  nodules  form- 
ing  in  adjacent  or  more  distant  parts,  these  again  healing,  to  be  followed  by 
the  formation  of  fresh  nodules,  The  lymphatica  leading  froni  the  affected 
parts  are  corded  (farcy  pipea).  Thia  process  maj  go  on  for  months  or  jears, 
the  animal  either  recovering  or  dying  frorn  an  acute  attack. 

Spmptoms  in  Man,^— The  periotl  of  incubation  is  fix>m  3  to  8  days,  but 
apparently  it  maj  extend  to  three  week8.  The  disease  commences  with 
malaise,  headache,  vague  pains  in  the  musoles  and  joints  simulating 
rheumatism.  If  the  bacillus  haa  cntered  tlirough  a  \vound,  this  maj  com- 
pletelj  heal,  but  in  a  day  or  two  the  seat  of  inoculation  becomes  painful 
and  swollen,  an  eruption  of  vesicles  often  appears  around  it,  and  the  lym- 
phatics  be€ome  swollen  and  |jainful.  Frequentlj  the  skin  about  the  seat  of 
inoculation  resembles  phlegmonoua  erjsipelas.  In  other  cases  gastro- 
intestinal  8ymptoms  are  most  prominent,  and  the  dise^ise  simulatea  tjphoid 
fever.  Occaaionallj  a  pustular  eruption,  not  unlike  that  of  8mall-pox, 
oecurs  on  the  face  and  Imibs.  In  most  cases  the  general  sjmptoms  rapidly 
increaee  in  sereritj,  the  joint  paina  becoming  more  severe,  and  adematous 
8wellingB  appear  on  the  limbs.  The  temperature  is  raiaed,  and  though 
at  first  the  rise  may  be  intermittent,  it  soon  becomes  continuous.  It  is 
accompanied  by  severe  headache,  great  prostration,  drj  skin,  foul  mouth, 
and  ftetid  breath.  The  pulse  is  full  and  aoft,  varjing  between  90  and  100* 
EpLstasis  often  oecurs.  Hard,  painful  nodules  maj  appear  in  the  skin ; 
these  soon  soften,  break  down,  and  form  extensive,  deep,  iiTegiilar  ulcers 
which  maj  even  laj  liare  the  bone,  The  affections  of  the  mucous  membrane 
of  the  noše  appear  to  be  less  frequent  in  man  than  in  the  horae,  but  they 
do  occur.  There  ia  at  first  a  feeling  of  dryne8s  of  the  mucous  membrane, 
accompanied  bj  pain  and  tension  at  the  root  of  the  nosc,  The  skin  over 
the  bridge  of  tlie  noše  becomes  8wollen  and  reddened,  the  mucous  membrane 
is  mueh  injected  and  8woUen,  a  fcetid  aecretion  appears,  at  first  clear  and 
thin,  but  soon  becoming  yellow,  pundent,  and  viecid,  and  finiilly  blood- 
stained.  The  ejelids  and  conjunctiv«  are  8wollen  and  cedematous,  often 
completelj  closing  the  eye.  The  conjunctiva  secretes  a  purulent  tluid.  The 
inflammatory  procesa  is  apt  to  epread,  iovading  the  pharjnx  and  palate. 
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fif  Hie  gjbllii  m^  mpenis.    TIm  hm^JK  U  fm 

[  il  m  onkmdL  pnaftl  ob  dhumuj^  aad  Ihera  bmt  be  jjandkia    As 
BMipi^iiM iliM|iliiwiiHj  aiMlMelBniJ  IfMdalei 

Ibe  end  tbe  heni  UK  Jts  beats  become  niikfcMMiL 
ptibe  lwc«»m  IhntšSj,  «Mi^  oompraAfe*  dit  tMapenton  risat  la 
IOr.106*  F^  Ihe  Am  isecmnd  witli  m  ooU  ekuir  am«l,<UMG»mM 
doiidj,  tibe  eiaeiMtioBi  «n  panei  im<BhmUriIy^  tad  wiFfiiitHy 
ieni  lieccMe«  ffflMlwii»  Htm  eztnnitifli  «ie  oi^  giiigwi  mL 
mkm  exteBd,giTra0  n»  to  a  f eufiil  stench, and  finallj«  after  comfilgla  kai 
af  omnoaaBaai  aaa  aeiiiahiKgrt  djapocea  incnan^  tiirn  bnaSUi^  f 
BtortoitniBt  aad  tolaitif  ooiiTiilttciM  doae  the  anoe. 

Chpooie  OfandBOr— Tliia  fant  af  Iha  dimaa  mmj  bal  aaonllis  or 
jeaza;  iha  palienl  oanuilaiDa  of  a  ^igiia  fritin^  af  dianomfart;  paias  m  Iha 
and  jointB^  loas  of  appislite.  and  akeplenaan.    Tba  altads  of 
* aiaraBmnsnL    TheajmpCoDiaTu^  maoffimt^  fivaii  tirne  lo  t^^ 
^  pa»  iato  a&  aeale  form,  or  mmphto  iacoregy  maj  laka 

1%e  loeal  Inions  in  tha»  orna  lazj  gvaa%.  If  tha  aldm  k  ll» 
of  ibe  htkrn  ^tm  sonoiiiiding  paila  beoana  airaUen  and  fntfinalina, 
\  Bodttlaa  aao^^  ^ppci^  in  one  put  obIj  ;  Umj  bvaak  dovn*  laaTiag  tu- 
intiilcen»«liiehiiiajhsal»IeaTiiiga8car*  AbamaKU  fam  anmiid  joinli^ 
iatnlooi  opoiii^s,  irhich  sboir  UiHe  lendencf  to  haal,  appear  upcm  Ihe 
Tbef  disckuiige  a  Ihin  Ibul  pita.  An  entptaoii  of  pi^alaa^  vhioli 
pOBliilar,  maj  appaar.  AJfeettoii  of  Ihe  naaal  aepliim  ib  oftan  alMii^ 
it  appeais  it  faUowa  a  ainular  comae  to  that  mai  with  in  tbe  aoala 
bat  is  moch  more  chronic  EsctenaTo  oloaralion  oociua«  kadii^to 
of  tba  mpkam  and  even  gfutg^mno  of  tha  loot  of  Ihe  noaa  In- 
i  and  oloeratMBi  of  Ifae  ph^jns  and  aoft  pakte  majocacnr,  and  in 
Ibe  koona  atranglj  reeemble  tboee  found  in  S3rpliil]& 
TIIL  PATHOii)GT. — Tbe  leskmd  which  oocur  in  thia  diaeaae  are  daa  le 
tie  B,  maU€i  and  its  prodocts.  Thia  ocganiam  lo4ging  in  Ihe  tianiai  giiaa 
to  a  aeriee  of  changes^  tbe  most  chaiacletiatic  beii^  tim  fbnnalion  of 
proliferatiTe  nodoke  in  ^aiiooa  aitoatioiiis^  chieflj  tn  tbe  mnoona  membrana 
of  tbe  respiiatofj  tract,  Inngs,  and  skin.  Bul  tbej  are  alao  foand  in  ihe 
sabcotaneotis  and  sobmucoas  tissue.  liTer*  kidnej^  duia  mater,  penosleum« 
and  sjnorial  membianea.  Tbese  noduke  shovr  a  mariced  tendm^  to  bnak 
ft»  fmming  oIoeiB  if  situated  on  free  aarftioea 

/»  tke  Aom  a  oomnuMi  aitaation  for  tbese  keioiia  ia  tbe  naaal  mueous 
membrana  Wtthin  two  or  three  daje  of  infection  a  smatl  ii^jecled  araa 
appears«  in  wbich  a  yeUow  nodule  ia  aeen  projectLog  hom  tbe  firee  sm&osL 
11118  yellow  centre  bieaks  down  aod  leaves  a  amall  uloer,  The  noduha 
iOaaallj  occur  in  groupa,  and  tbe  nlcers  ninning  inio  eaeb  otber  maj  aeott 
norm  a  large  ulcer,  witb  irregnkr  indaiated  edges,  a  deep  in^tratiog  bsas; 
Thia  is  surrounded  bj  manj  small  noduks  in  varioua  tisgea  of  devek^naal 
and  softening,  which,  breddng  down,  increaae  tbe  aiea  of  tba  nloemted 
aor&oeL  The  ulcers  at  first  dischaige  a  tbin  glairj  fluid;  thia  mpillj 
beoomes  puruleat  and  viseid  In  addiiion  to  tneee  cbanges  tbe  miiooua 
membrane  ie  often  BwoIlen  and  injected,  and  secretee  a  viacid  mucua  whioh 
to  poaseBs  specdallj  irritating  qualitie8,  leading  to  superficial  ukara- 
\  of  tbe  muooufl  membfanes  in  situatioziB  wbeie  no  nodules  ara  fonnd. 
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The  ulceratioD,  very  exteD8ive  and  destructive,  iiiay  lead  to  perforation  of 
the  aepfcuni  and  necroais  of  the  naaal  bones.  CharacteriBtic  iiodules,  at  first 
tranfllucent,  hard  and  shottj  to  the  touch,  form  throughout  the  lunga,  These 
are  surrounded  bj  an  area  of  Consolidated  lung  which  niicro8CopieaUy  8how8 
a  proliferation  and  infiltration  of  the  walls  of  the  air  veaicles  and  6xudation 
of  leucocjtes,  with  the  formation  of  fibrin  in  the  air  veaicles  themselves. 
The  area  is  usuallj  Burrounded  by  a  zone  of  injection,  which  is  eapecially 
well  seen  on  the  pleiiral  Burface.  In  chronic  casea  the  nodulea  become 
fibrous  and  even  ealcified.  In  acute  eaaeB  the  submaxillary  lyniphatic 
glands  are  enlarged  and  indurated,  and  tend  to  become  adherent  to  the 
surrounding  stnictures.  In  the  skin  the  lesione  U8ually  ran  a  more  chronic 
course;  nodules,  diffiise  8wellingB,  and  inflanimation  and  enlargement 
of  the  lymphatic8  leading  from  the  part  occur.  The  nodules  break  down 
and  form  ulcers  and  sinuses,  which  8how  but  slight  tendency  to  heal.  In 
the  more  chronic  cases  the  ulcers  both  on  the  nasal  septum  and  in  the  skin 
may  heal,  leaving  denae  stellate  scars.  Hot,  painful,  cicdematons  BweUing8 
are  irequently  seen. 

1%  man  the  process  is  n8iially  very  acute,  If  the  eeptum  naši  iB 
in  vol  ved,  the  formation  of  nodules  occurs  as  in  the  horse,  but  the  ulceration 
in  this  čase  is  U8ually  more  rapid,  and  the  destruction  of  the  deeper  tissuea 
more  exten8ive ;  perforation  of  the  septum  and  necrosis  of  the  nasal  bones 
often  occuriing  within  a  few  days  of  oneet.  Ulcers  also  form  on  the  soft 
pahite  and  pharynx.  The  antrum  and  sphenoidal  sinuses  may  be  also 
involved,  and  occa8ionally  the  intlammation  spreads  into  the  cranium, 
causing  inHammation  of  the  meninges.  If  tlie  lungs  are  attacked  numerous 
nodules  are  found  scattered  throughout  their  substance.  These  are  amail, 
and  surrounded  by  an  area  of  Consolidated  lung  tissue  with  a  bright  zone  of 
injection.  If  cutaneous  lesions  are  present  they  commonlj  occur  as  papuIeB, 
which  rapidly  become  pustules,  containing  a  cheesy  material  or  thick,  blood- 
stained  pus.  A  red  scah  forms,  Avhich,  if  removed,  leaves  a  Bmall  ulcer. 
(Edematous  8welling8  also  occur,  and  in  many  cases  Bhow  a  etriking 
resemblance  to  phlegmonous  eryaipelas.  The  muscles  may  contain  nodules 
wluGh  caseate ;  these  also  frequently  occur  in  the  periosteom,  especially  at 
the  insertion  of  tendons.  In  acute  cases  the  splecn  is  usually  enlarged  and 
soft,  The  liver  sliows  cloudy  svvelling,  and  may  contain  nodules  scattered 
throiigliout  its  substance.  Similar  changes  are  described  in  the  kidney, 
Secondary  infection  may  occur,  more  especially  in  chronic  cases. 

IX.  DiAGNOSis. — The  diagnosis  will  depend  upon  the  clinie^l  appearances 
already  referred  to  and  the  finding  of  the  specifie  bacillus,  the  positive 
reaction  with  mallein  and  the  Straus  test. 

Siraus  Teši. — Dilute  the  pus,  secretion,  or  juice  of  diseased  gland  in 
flterile  water  or  bouiUon,  and  inject  the  iluid  respectively  into  the  peritoneal 
cavity  and  8ubciUtaneouBly  into  male  guinea-pigs.  If  impure  material  ia 
injected  (nasal  discharge)  it  is  inadvisable  to  trust  to  one  guinea-pig,  as  it 
may  die  of  suppurative  peritonitie  before  the  characteristic  orchitis  has  had 
tirne  to  develop.  Wliere  the  guinea-pig  is  inoculated  with  pus  containing 
few  baciUi  the  orchitis  may  be  late  in  appearing.  Levy  and  Steinmetz 
(1895)  advise  to  make  the  intraiieritoneal  injection  in  the  median  line  above 
the  bladder,  bo  as  to  avoid  injuring  the  naturally  large  testes,  Two  to  three 
dayB  after  injection  the  testes  swell,  the  scrotum  beeomes  reddened  or 
purplieh  and  glos8y,  adhering  to  the  subjacent  tisBue,  it  being  imposaible  to 
return  the  testes  into  the  abdometi.  The  aniniJil  dies  in  4-8-16  days.  At 
autop8y  one  finds  a  violent  inflanimation  of  the  tunica  vaguialis,  the  seroua 
membrane  being  covered  by  yellowish  white  granulations  the  sdze  of  a  pin*8 
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bead,  the  crppomng  smfaces  being  glned  together  hj  thick  purulent  erudate 
eontaming  manj  glanders  badllL  The  t€sticle  and  epididTmis  are  verj 
rarelj  affected.  Usuallj  this  orchitiB  is  sufficientlj  developed  b;  the  thiid 
"  or  fotirth  day  to  make  a  diagnosis  possible  The  value  of  this  test  has  been 
tned  Terj  genendlj  (Straus,  1889 ;  Hallipeau  and  Jeanaelme,  Finkelstein, 
Levj  and  Steinmetz,  Kitt,  and  especiallj  Nocard,  1891-96).  At  tir^it  its 
value  was  overrated.  As  Kitt  pointed  out,  some  gninea-pigs  show  a  marked 
i^eaistance,  which  takes  away  from  the  value  of  a  negati^^e  lesulU  The 
orchitis  may  be  produced  bj  other  genns«  B.  arckitieus  (Kutecher,  1896), 
vrhich  has  the  same  morpholc^cal  characters  as  B,  maild,  but  is  distin- 
guifihed  therefrom  by  its  retaining  the  Gram  stain  and  beha^ing  differentlj 
in  cultures.  The  bacillus  of  epizootic  Ijrmphangitis  (Nocard,  1892-96)  is 
alao  different  from  B.  mallei  in  these  respects»  consequently  the  staining  test 
most  abo  be  applicd  to  the  organisms  causing  the  orchitik  Secretion  may 
be  obtaineil  from  the  nasal  cavitj  by  means  of  a  sterile  cotton  8wab,  which 
is  af terwards  linsed  in  sterile  fluid  for  injection, 

MaUein  Test, — When  mallein  is  injected  into  a  glandered  horse  a  tjpical 
reactaon  foUowa.  After  some  hours  an  inflammatory  BweUing  appears  at 
the  seat  of  inoculation ;  it  becomes  hot,  tense,  verj  painful,  and  alwa7S 
eztensive,  at  times  enormoua  From  the  borders  of  the  swelling  hot  and 
painful  sinuous  Ijmphatic  Bwelling8  radiate  toward  the  neighbouring  glands. 
Suppuration  never  occura  where  the  inoculation  has  been  carried  out 
a8eptically.  The  tumoiir  increases  in  si^e  for  24-30  hours,  persists  several 
dajrs,  subsides  8lowly,  and  disappears  in  8-10  daya  AVith  the  appearance 
of  the  sweUing  a  general  reaction  takes  plače,  the  animal  appears  dejected. 
&nxiou5,  the  coat  nit^ed  and  diiU,  breathing  is  aocelerated,  the  appetite 
lessened.  The  animal  shivers  or  bas  at  times  violent  convulsive  attacks. 
This  constitutes  the  "reaction  organique**  of  Nocard  (1896),  which  is 
invariably  accompanied  by  the  felirile  reaction  wbich  appears  \^ithin  8 
hours  after  the  injection,  and  reathes  it-s  maximum  in  10-12  or  at  times 
15-18  hours.  The  rise  of  temperature  amounts  to  r5''-2''-2'5''  C,  and  persists 
for  24-48  hours.  In  healthy  animak  the  injection  of  even  much  larger 
doaes  has  little  or  no  eflect ;  a  small,  hot,  oedematous  and  sensitive  8weUing 
may  appear  at  the  seat  of  inoculation,  bnt  it  disappears  entirely  in  less  than 
24  hours.  A  reaction  has  been  ot>served  in  horses  suffering  from  melanosis, 
bronchiectasis,  and  piihnonary  emphy8ema,  but  it  is  not  trpical,  and  sliould 
be  checked  by  the  result  of  the  Straus  test  Wh€re  a  doubtful  reaction 
ooours  the  injection  should  be  repeated  after  the  temperature  has  returned 
to  normal  To  guard  against  error»  animals  should  not  be  injected  when 
8howing  fever,  and  they  should  be  kept  in  the  stable  at  a  uniform  tem- 
perature (changes  in  outside  temperature  have  been  observed  to  cause  a 
variation  of  1*5  "-2"  C.  in  the  rectal  ternjierature).  (Kalning,  Preusse« 
Pierson,  Babes,  Eber,  Heyne,  Schilling,  Peters  and  Felisch,  Dieckerhoff  and 
Lothes,  Bang,  Nocard,  Foth,  Guinard,  Teissier,  llabieux,  Cadiot  and  lioger, 
Nikolfikv,  Schindelka,  Johne,  M'Fadyean^  Bemmert«  Semmer,  etc  etc, 
1891-97). 

Bouome  (1894)  tried  the  effect  of  mallein  on  a  man  suffering  from 
chronic  glanders  of  the  nasal  mucous  membranes  and  cervieal  glanda.  A 
violent  general  reaction  followed,  the  temperature  rising  after  4-7  hours. 
The  miioouB  membrane  of  the  noše  and  eyes  became  swoUen,  the  pulse 
ac^iclerated,  the  urine  increased  in  amount.  At  first  the  reaction  was 
jiroportionate  to  the  amount  of  mallein  used,  but  grew  lees  with  repeated 
doses ;  the  patient,  he  Bays,  showed  marked  improvement  after  two  months' 
oootinued  treatment 
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X.  Treatment. — The  treatment  of  this  diseaae  ia  most  unsatisfactorj, 
and  muafc  be  mainly  sjmptomatic.  If"  the  čase  is  diagnosed  early,  and  an 
mfective  lesion  foiind,  it  sliould  b^retnoved  bj  the  knife.  Tlie  ulcers  may 
be  treated  with  antiseptice,  and  the  fatid  emell  kept  within  bounds  by 
some  deodorizer.  In  chronic  cases  fresh  air,  light,  and  gooci  food  wiil  do 
more  than  auy  drug.  Mallein  haa  been  claimed  to  be  beneficial  in  the 
treatment  of  borses. 

XI.  PREVENTION. — As  soon  as  it  has  been  determined  that  glanders 
erista  in  a  sbable,  ali  affected  animals  ehould  be  killed,  and  othera  which 
have  been  exposed  sliould  be  isolated  nntil  they  ha  ve  been  tested  witb 
mallein,  The  skughtered  animals  abould  not  be  skinned,  but  pnt  on  t  of 
barms  way  m  soon  as  possible,  Where  the  bodies  cannot  be  rendered 
innoenons  by  boiling,  destmction  with  chemieala,  or  fire,  they  should  be 
buried  at  a  spot  some  distance  from  the  stable  or  house.  The  grave  should 
be  deep  enough  to  aIlow  of  the  cadaver  being  covered  by  a  layer  of  soil  at 
least  3  feet  deep.  As  soon  as  a  positive  diagnosia  has  been  arrived  at  it 
shoold,  if  possible,  be  determined  how  long  the  aymptoms  have  existed,  and 
if  animals  from  other  parts  have  been  exposed  to  the  iufection.  Wbere  this 
is  the  čase  the  animals  abould  be  inspeeted  and  watčhed.  Persons  who  have 
to  do  witb  glandered  or  siispected  animals  shonld  be  thoroughly  warned 
regarding  the  danger  to  which  they  are  exposed  The  infected  stable  should 
be  closed  to  other  borses  and  to  every  person  ontside  of  those  directly  con* 
cerned.  Stablemen  attending  diseased  animals  should  keep  away  from 
healthy  ones.  Suspicious  animals  should  be  examined  every  two  weeks  by 
a  competent  veterinarian,  and  though  they  may  be  worked  as  long  as  they 
show  no  symptom3,  they  should  be  kept  apart  from  the  nnexpo8ed,  and 
watched  for  3-6  months.  The  liarness,  etc.  used  by  sucb  animala  should 
be  reserved  for  their  use  alone.  \Vhcre  glanders  has  e^isted,  the  stablea, 
harness,  blankets,  saddles,  waggon-poIes  or  shafts,  buckets,  drinking-troughg, 
mangei^s,  etc.,  should  be  thoroughly  disinfected,  The  stablea  should  be 
cle4ined  out  and  aired,  the  wall8  and  w*ood-v^ork  whitewasbed*  Sulpbnr 
may  be  burned  (20  grams  per  cubic  meter  space)  or  chlorine  evolved  (add 
10  grama  of  hydrochloric  acid  to  5  grama  freah  chloride  of  Ume  for  each 
cubic  meter),  and  allovved  to  act  for  8  hours,  ali  apertures  in  the  stable 
being  sealed.  Sulphur  should  not  be  used  wben  chloride  of  lime  is  applied. 
Where  the  floor  is  bad,  and  the  ground  under  it  liable  to  have  liecome  soiled 
with  the  diseharges  of  sick  animals,  the  floor  should  be  removed,  as  alao  the 
Burface  soil  beneath,  lime  being  freely  scattered  upon  the  spot.  "VVhere 
floora  are  good  they  may  be  washed  vnth  milk  of  lime  or  car  bobe  acid 
Bolution.  Bits,  chains,  and  metal  articles  may  be  sterilised  over  a  fire,  or 
scrubbed  with  boilmg  water  and  carl>olie  acid  solution ;  articles  having  no 
especial  value  should  be  burned,  Hamesa  and  Imitlier  articles  may  be 
waBhed  with  hot  soda  solution  (50  grama  soda  to  10  litres  water)  or  with 
hot  soap-suds,  being  afterward8  dried  and  rubbed  vsrith  carboUsed  oiL 
Saddles,  etc.  which  wiU  not  bear  such  treatment  may  be  expoaed  to  sulphur 
or  formalin  vapours.  From  tliia  and  what  has  been  said  with  regard  to  the 
mode  of  apread  of  the  disease,  other  precautionary  measurea  will  suggest 
themselves  in  particular  casea.  Naturally  personal  measures  are  indicated 
for  those  >vho  are  exposed,  the  hands,  shoes,  or  soiled  clothing  being  dis- 
infected with  carbolic  acid,  etc,  wben  soiletl.  The  po8sibilLty  of  a  glandered 
horse  being  used  for  the  productioo  of  au  anti-diphtheritic  serum  bas  been 
suggested  aa  a  aource  of  danger  to  man,  but  Bonbofl'  (1897)  tinda  that  the 
0  5  per  cent  carboHc  acid  added  to  such  serum  killa  off  the  bacilli  in  2-4 
hours. 
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IJT£RATtJH£.»The  literatur«  of  gUikdcrs  is  so  ext«iisiTe  Ihmt  it  seenu  i])«xpedI«Dt  to 
mopskd  *  bibliogT»phj.  The  resder  is,  howeTer,  rtfctred  to  tho  fol)owiiig  sources :— f%# 
GUtUogUš  o/  M*  Sur^eM^Otn^roTs  LibmtTf  (W*shington,  D.C),  TJU  Ind€x  Mtdi4MS,  Ba^m- 
oa.ktkk'8  JakreMberiM,  CmUwtUhkUt/t»r£akUnoi4>gu,  Fbi^dbkboee  And  Frohkkr  s  Ukrhuak 
d,  tpeeulUm  FatkologU  inul  Tkerofie  dtr  HoMtŠkm-t  (Stuttg»rt,  1896X  rol  iu,  Sina  Wooi>- 
b:eaj>'s  uticle  •*  GUnders  "  in  AUbutt'«  iS^sfcm  jjf  M€diciwe,  The  dstes  giTcn  in  oo^jimetion 
with  the  ziAmes  of  the  aathors  meDtioii«d  in  the  preceding  pages  maka  it  poasible  for  tbe 
resder  to  readilj  renfj  the  rafereiico«. 


Glaucoma. 
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Dehnition  axd   Nature. — The  disorder  of  the  eye  kiiowii  as  glaucoma 

tdepends  essentiallj  on  an  exe6ss  of  pressure  in   the  chamb^is.      In   the 

ihealthjr  eje  the  tluid  which  hlis  the  chanibers  keepis  the  timics  in  a  state  of 

rmoderate  tension,  and  thus  preserves  the  form  of  the  globe.     Itfi  pressure  is 

equal  to  about  25  nmL  of  mercurj ;  it  varies  8omewhat  mth  the  force  of  the 

circulation,  but  only  vrithin  narrow  limita.     Under  certain  circumstances  the 

balance  between  the  secretion  and  the  ezeretion  of  this  fluid  is  disturbed, 

an  accumiilation  occurs  in  one  or  other  chamber,  the  pressure  rises.  the 

tunics  become  more  tense,  the  circulation  of  blood  in  the  choroid  and  retina 

IB  embanafised,  and  the  function  of  the  e^e  is  6eriously  disturbed     This  is 

the  condition  which  we  call  glaucoma.     The  name  referred  originallj  to  a 

S-eenish  diecoloration  of  the  pupil,  but  this,  though  eometimes  seen  in  the 
ter  stages,  is  no  necessarj  part  of  the  diaorder.     The  name  as  now  used 
denotes  the  peculiar  morbid  procesa  wbich  depends  on  pressure. 

When  glaucoma  arises  in  an  eye  which  appears  to  be  otherwi8e  healthj, 
f  we  call  it  prinuir^ ;  when  it  occurs  as  a  compUcation  of  some  other  disorder 
of  the  eye,  secondanf,     Every  eye  which  is  suflering  from  an  ercese  of 
intemal  pressure,  howeYer  caused,  is  in  a  glaucomatous  condition. 

CAUSK8  AND  Pathologt. — The  ciliarj  prooeeses  aecrete  a  fluid  which 
nourishes  the  vitreous  bodjr  and  lens,  and  tills  the  aqueous  chamber.  A 
very  small  jmrt  of  this  tiuid  paases  Blowly  backward  through  the  vitreous 
[id  leaves  the  eye  in  the  region  of  the  optic  nerve ;  by  far  the  larger  portion 
forward8  through  the  pupil  and  leaves  the  eye  at  the  angle  of  the 
iterior  chamber  by  filtering  into  Schlemm'8  canal  and  the  minute  veins 
>anected  with  it.  Glaucoma  appears  to  depend  in  ali  cases  upon  some 
which  retards  or  prevents  the  escape  of  the  intraocular  fluii  In  the 
'  large  majority  of  cases  the  fi  Itration  angle  is  compressed  or  cloeed ;  in  a  few 
it  remains  widely  open,  but  its  permeability  is  diminished  by  intlammatory 
ages  in  the  filtration  area,  or  by  blocking  with  blood,  albuminous 
^Camdations,  lens  matter,  or  other  abnormal  contents  of  tbeaqueous  chamber. 
Tbese  chaoges  ariae  in  various  way8. 

Cauiis  of  Primary  Glaucaina, — In  persons  who6e  eye8  are  predispoaed  to 

lie  disease,  an  acute  attack  may  be  brought  on  by  exposure  to  cold  and 

ap,  by  fatigue,  hunger,  loss  of  sleep,  or  exceaaive  mental  effort,  by  anxiety 

'  depFeeaing  emoUon,  by  constipation,  vomiting,  or  alcohoUc  exce88,  in  short 

any  condition  which  disturbs  the  cerebral  circulation  and  causes  con* 

Btion  of  the  eyes.     Sometimes  an  attack  begins  during  the  oourse  of  a 

dbrile  disorder,  such  as  pneumonia  or  intluenza,  or  it  may  arise  through  a 
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local  cause,  siich  as  an  injurj  of  the  head,  a  contiision  of  the  eye  without 
apparent  leaioa,  ora  Biight  abrasion  or  burn  of  the  comea.  In  certain  eyes, 
where  the  anterior  chamber  ia  ahallow  aiid  the  filtration  angle  alreadj 
iiaiTOw,  the  use  of  atropine  or  aoy  other  dilator  of  the  pupil  may  light  up  a 


Fio.  1.— From  the  liealtby  i!mnietroi»lc  njre  of  a  tma  ftg«d  57.    9or  ooBipMtoon  irl£b  Itgi.  S  ftnd  S. 

severe  glaiicoma,  by  ttiiekening  the  base.  of  the  iris  and  thereby  eatiaing  a 
compiete  blocking  of  the  filtration  augle ;  it  is  chiedy  in  the  eyes  of  elderly 
people  that  this  diaaster  is  to  be  feared. 


Fta*  2.— Prirn^ij  glBacoma,  icute,  receoL    Ciliary  procoHžies  »woll0a  and  adranced ;  iriH^baao  preaaed 
B,^D^t  comea,  but  Dot  «4her«ut  Lo  It. 

If  we  e^amine  an  eye  whicli  has  been  rečen tly  blindcd  by  aeute  glaucoma, 
we  find  the  lens  and  ciliary  procease«  pressed  forward  by  an  accmnulatioa 
of  fluid  in  the  vitreoua  chamber ;  the  processes  much  swoUen  and  sometiines 


Fio.  S>— FriiD&i7  gl&ucoms;  chiotiie ;  dtimllon  &bout  12  monthi^    Irli>bu«  jidhereDt  to  oornoa ; 
olluix7  proceuM«  AtrophJed« 

greatly  altered  in  shape  by  pressure  againat  the  lens ;  and  the  base  of  the 
iris  firiiily  pressed  against  the  periphery  of  the  cornea  by  the  forward 
pressure  of  the  procesaes.  If  the  eye  have  been  already  blind  for  aome 
months,  as  a  result  of  acute  glaucoma,  the  base  of  the  iris  wiE  be ' 
found  finiily  adherent  to  the  peripheij  of  the  cornea.  At  a  later  stage  stili 
the  ciMary  procesaes,  instead  of  being  enlarged  and  pressing  forwards,  wiU  be 
found  atrophied  and  retracted  (see  Figs,  1,  2,  and  3).    Swelling  of  the  ciliary 


GLAUCOMA 


17S 


\  thnmgh  Tenous  oon^esticm  is  pKDb4iblj  in  manj  cikses  tbe  sUrliiig- 
1 0r  the  at£ick.  In  elheiB  dieie  is  probablf  some  imttil  change  in  Cbe 
inla  or  hTmkod  membnne^  in  tiie  mlMEtance  of  Ihe  Titreoiis,  or  in  Ihe 
fluU  itodf*  irliich  pretonti  tfae  orertcm  of  this  fluid  firom  tbe 
vitrdorus  into  ihe  aqiiecyits  chiimber>  and  Uierebj  leadft  to  orerfiUing  of  tbe 
jFitreoos  chamber.  In  o4her  cases^  ^gain«  it  is  probable  thoi  a  formid  dis- 
il  of  ihe  leas  aiiaes  through  loss  of  lensaoo  in  the  <onula.  How- 
it  maj  be  brongbt  about,  tbe  compreflBion  of  the  filtaition  angla  raises 
prsasnra  in  the  whole  ereball ;  this  impedes  the  flow  of  blood  through 
the  choroidal  Teins  and  adds  to  the  congestion  and  s^^elling  of  the  prooesaeB; 
and  this  in  tnm  aggravates  the  eompression  of  the  filtiation  angle  Acnld 
^  ,  like  stnmgulated  hemia,  presents  an  obstmction  of  the  cireuktion 

which  intensifies  iteelf,  and  which  can  onlv  be  relieved  bj  remo^ing  the 
injarious  pressure.     In  the  alow  chronic  form  of  primarj  glauooma  there  is 
Mttle  sign  of  TaacuUr  oongestion«  and  there  is  no  sudden  or  oomplete  doanre 
of  the  filtnition  angle ;  in  the  earlj  stages  the  hindianee  to  the  escape  of  tbe 
ineotiB  flnid  is  oompamtivelj  slight 
Tbe  predisposition  to  primarj  glaucoma  appears  to  depend  laisel j  on 
structural  changes  or  pecuUarities  in  the  eje  which  bring  toe  lens 
!ito  cloeer  relations  than  usual  with  the  parts  aroiind  it.     The  cijstalline 
Plens,  8o  long  as  it  remains  healthj,  oontinues  to  increase  in  size  thioughout 
i^e  whole  of  life,  whereas  tbe  globe  is  fullj  grown  at  the  beginning  of  adult 
life.  if  not  earlier.     Hence,  as  age  advances,  the  lens  encroaehoB  mors  and 
more  on  the  space  in  which  it  lies,  its  margin  coming  into  cloeer  relation 
with  the  ciliarj  proceaaes,  and  its  anterior  surface  approaching  the  eomea. 
In  some  ejes  these  changes  pass  the  limit  of  eafetj ;  the  ciliarj  procesaes, 
having  insufficient  &ee  spaoe  at  their  disposal,  are  apt,  espedallj  during 
penods  of  torgescence^  to  preas  against  the  iiis-baae,  and  thus  compreas  the 
j  filtration  angle,  and  the  iris  bemg  alreadj  verj  near  to  the  fximea»  le&da» 
when  tbe  pupil  is  dilated,  to  bloek  the  outlet.     In  accordance  with  theee 
naloral  changes  in  the  eje,  the  liabilitj  to  primarj  glaucoma  steadilj 
»inoreases  throughout  life ;   it  is  extremelj  riight  in  chudhood  and  earlj 
lult  life;  it  increases  in  each  decade;   it  is  manifest  chieflj  in  elderlj 
at  siactj-five  jears  of  age,  for  example,  the  liabilitj  to  the  diaeaae  ia 
fst  least  twice  as  great  as  at  fortj-five.     The  liabilitj  of  women  is  greater 
than  that  of  men  in  a  ratio  probablj  of  about  six  to  iive,  and  in  women 
the  diaease  more  often  occura  in  the  acute  congestive  form. 

Again,  in  ejes  of  small  si^e  tbe  relations  of  the  lens  are  often  faultj. 

The  gTowth  of  the  lens  appears  to  be  Uttle  infiuenced  bj  T^iations  in  the 

size  of  tbe  parts  around  it,  and  in  ejes  in  which  the  comea  and  solem  have 

r&iled  to  reach  their  fuU  development  the  lens  is  tipt  to  be  ralatiTelj  too 

ilai^    This  is  verj  obvious  in  certain  caaes  of  microplitlKtlmosi,    A  small 

I  eje  maj  usuallj  be  reoogniaed  during  life  bj  smallness  of  tlie  cornea.     The 

i  horizontal  diameter  of  the  oomea  measures  normallj  from  11  to  12  mm.; 

lamong  ejes  in  which  it  measures  less  than  11  mm.  we  hnd  a  higber  per- 

oentage  of  glaucoma,  and  those  in  which  it  meamnos  aa  Uttle  aa  10  mm. 

'  aeem  seldom  to  escape  the  disease. 

The  predisposition  to  glaucoma  is  sometimee  distitietlj  hereditar^.     In 
one  such  čase  observed  bj  the  writer  both  parent  and  child  had  esceptionallj 
^imall  ejes. 

Certain  races — JewB,  Egjptians,  negroes — are  said  to  be  speoi&llj  liable 
to  the  disease,  but  on  this  point  more  predse  evidence  is  wanting.     Among 
I  Egjptians  the  average  cornea  is  said  to  be  smaller  than  among  Kuropeant, 
Imnd  smaller  in  ejes  sufifering  from  primarj  glaucoma  ttuin  in  hoalthj  ejea 
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Hjpermetropia  probably  prediaposes  6omewhat  to  glaucoma  in  advanced 
life,  for  the  hjpermetropic  eye  has  as  a  riile  a  more  promioent  ciliarj  body 
and  perhaps  a  shalIower  anterior  chaniber  than  the  eomietropic  or  mjopic 
ejOf  and  these  coaditions  tend  to  facilitJite  compression  of  the  filtration 
angle.  But  the  influence  of  hjrpermetropia  m  tWs  reapect  has  hardlj  yet 
been  proved  by  statisfcics;  it  muat  be  reinembered  that  the  acqiiired 
hypermetropia  produced  by  changes  in  the  lens  in  advanced  life  is  a  very 
conimon  condition  at  the  age  wheD  glaucoma  most  commonly  begins,  and  it 
muat  not  be  assumed  that  small  eye8  are  nec€asarily  hypermetropic,  for  thie 
is  not  the  ease.  It  is  the  small  eje  as  Buch  rather  than  the  hypermetropic 
eye  that  ia  peculiarly  liable  to  primaTy  glaucoma, 

Apart  from  these  phyBiological  variations  it  is  probable  that  degenerative 
changes  in  the  blood-vessels  and  otlier  iisaiies  of  the  eye  account  in  part  for 
the  predisposition  to  primary  glaucoma  which  belongs  to  advanced  life, 

Causes  of  Seco7id^ry  Glaucoma, — Samoma  of  the  choroid  usually  leads  to 
glaucoma  iinless  the  eye  be  eKcised  before  the  outbreak.  The  glaucoma  is 
of  acute  type  and  closelj  resembles  the  primary  form  of  the  disease.  The 
growth  of  the  tumour  is  accompanied  by  serous  effusion  from  the  choroid ; 
the  retina  is  detached  and  dri  ven  inwards ;  at  first  the  vitreous  makes  room 


Fia*  4*— From  m  vffn  bUtided,  bj  Mcand&iy  gkacotuu  folloving  negl«cted  Irltii.    Exc1.us1oil  of  tJse  pup[] : 
Bocumnlatiot)  of  fluld  in  tHe  posterior  cb^mber  ;  displ&ceineiit  of  tbe  iria ;  clc^ure  of  tho  AltniktioD  ftogle. 

for  the  iutruaion  by  parting  with  some  of  its  fluid  through  the  hyaloid  into 
the  aqueous  chamber  and  bo  out  of  the  eye ;  later,  when  the  vitreous  fluid  is 
nearly  aH  gone,  further  compensation  is  impossible ;  the  lens,  ciliary  prooeases, 
and  iris  are  driven  forward,  and  the  filtration  angle  is  eompressed  just  as  in 
primarj  glaucoma.  Glioma  of  the  retina  commonly  leads  in  like  manner  to 
high  tension,  bnt  the  attack  is  of  less  violent  character.  Tumoura  of  the 
iriB  may  induce  glaucoma  by  direct  blocking  of  the  filtration  angle. 

lutraocular  hflemorrhage  ia  sometimes  the  starting-point  of  a  condition 
closely  resembling  primary  glaucoma.  It  is  iinportant  to  distinguisb 
these  cases  when  poesible,  for  hfemorrhagic  glaucoma  is  less  amenable  to 
treatment 

Annular  posterior  synechia  leads  to  8econdary  glaucoma  by  preventing 
the  passage  of  the  aqueoiis  fluid  forivards  through  the  pupiL  The  iris  is 
bulged  forvvard  by  the  accumulation  of  fluid  behind  it,  the  periphery  of  the 
chamber  is  abolished,  and  the  eye  is  quickly  lost  by  high  tension  unleaa  an 
aperture  be  made  in  the  iris  by  operation  (see  Fig.  4). 

Perforating  wounds  and  nlcers  of  the  cornea  lead  to  8econdary  glaucoma 
in  certain  casea  through  partial  or  to  tal  abolition  of  the  anterior  chamber, 
the  iris  being  applied  to  the  cornea.  So  long  as  the  wound  leaks,  the  eye 
remains  soft ;  when  leakage  ceases,  it  becomes  hard,     The  danger  of  thia 


GLAUCOliA 


175 


IkBiion  18  iiiereaeed  whesi  the  injurjr  is  complicated  by  woiuuiiiig  ctf 


Dialocatioli  of  the  lena  into  ihe  anlerijof  chamber  is  aomelimeB  foUoipad 
hf  inlenae  glauoonia.  In  sach  cases  we  can  see  Ifaat  the  im  is  doedjr 
^vplied  to  the  posterior  8ur£M»  of  the  lens  and  to  the  peripheij  of  the 
oomea  bj  the  accumulation  of  tluid  behind  iU  Lateral  dJialocatioo  of  the 
Ieiis»  BB  caused  bj  a  bloir  oa  the  e^re,  is  apt  to  lead  to  domtre  of  the 
filtiation  angle  bj  the  pressure  of  the  lens  on  the  one  ade  of  the  circie,  and 
bj  the  preaBuie  of  the  displaced  vitreoos  at  the  otber. 

Operatioo^  for  the  removal  of  cataract,  whether  hj  exlzaotioii  or  needling, 
are  oocasionallj  followed  bj  secondarj  glaucoma.  In  ali  sueh  caeee  careful 
ezamination  3hows  compression  of  the  filtration  angle  either  by  the  swolleQ 
lena,  or  bf  the  traction  of  membranes  stretched  acitiea  the  pupil«  inearoeiated 
capeule,  entangled  ihs  or  vitreous,  or  in  aome  snch  vaj. 

CjclitiB  in  oertain  instanoee  kads  to  secondaij  glauooma,  the  cUiarj 
body  pouiing  out  a  morhid  albnminous  fluid  which,  unlike  the  normal 
aqueons,  is  imable  to  permeate  the  liltration  angle  and  therefore  t^nds  to 
accomnlate  in  the  anterior  ehamber,  which  is  deepened  therebj.  In  this 
and  in  some  otber  allied  fonns  of  the  disease  the  high  tenaton  is  dne  not  to 
narrowing  of  the  outlet,  but  to  abnormal  constitution  of  the  fluid 

The  rare  form  of  glaucoma  sometimes  preeent  at  birth  has  been  found  to 
depend  on  congenital  abeenoe  of  the  filtration  angle,  the  eondition  being 
pfobablj  a  fault  of  development  rather  than  a  product  of  diaeasa  The 
glaneoma  occasionall/  met  with  in  ejee  wbich  present  a  partial  or  total 
abeenoe  of  the  iris  bas  been  found  to  depend  on  blocking  of  the  filtiation 
area  bj  a  rudimentaiy  structure,  not  viaible  in  the  living  eje«  whiGh 
represents  the  iri& 

It  is  obvious  from  the  foregoing  that  the  remote  cauaes  of  glaucoma  are 
very  varions,  and  include  coustitutiooal  diaeaeee ;  disorders  of  the  respiratorjr, 
vaseular,  and  nerv^ous  sjstems ;  injiuies^  morhid  growths,  congenital  imper- 
fecliona;  and  aenile  changea  The  immediate  cause  of  the  high  tenaion 
appee^  to  be  in  ali  casee  an  obstniction  which  leada  to  accumulation  of 
flnid  within  the  e je. 

Sttmptoms. — The  ajrmptoms  of  glaucoma  are  numerous  and  comples,  and 
vary  conaiderablj  in  diflTerent  forma  of  the  disease.  They  are  the  results  of 
the  preasure  within  the  eye.  In  primarj  glaucoma  we  see  theae  pressure 
changea  in  their  uncomplicated  form;  in  secondarj  glaucoma  thej  are  more  or 
leaa  modified  by  the  preaence  of  other  changee  in  the  eya  Before  deacribing 
the  clinical  varietiea  of  primary  elaucoma  it  will  be  well  to  consider  the 
various  pressure  sjmptoms  from  the  point  of  view  of  their  cauaation. 

Increasid  tension  of  the  e^ebail  is  the  leading  sjmptom  of  glaucoma. 
£v^  medical  man  should  know  how  to  detect  it : — The  ptitient  is  told  to 
look  downwards ;  the  surgeon,  standing  before  bim,  steadiea  hia  hands  by 
resting  the  outer  fingers  on  the  forehead,  places  the  tipe  of  his  two  fore- 
fingeiB  on  the  upper  eyelid,  and  feela  the  globe  behind  the  margin  of  the 
oomea  with  gentle  altemating  prosanre.  He  then  feels  the  felIow-eye  in 
like  manner  for  comparison.  It  muat  be  remembered  that  prominence  of 
the  eyeball  is  no  evidence  of  increaeed  tenaion,  and  that  peraona  whoee 
tension  is  normal  frequently  complain  of  a  eense  of  fulnees  lq  the  eye& 
The  following  symbols  are  employed  to  deecribe  vanations  of  tenaion ; — 

TN :  Tension  normaL 

T  -f  1  ? :  Doubtful  iucrease  of  tenaion. 

T  -f  1 :  Slight  but  positive  increaae  of  tenaion, 

T  +  2 :  Conaiderable  tenaion  ;  the  finger  can  alightlj  impTOas  the  coata. 
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T  +  3 :  Extreme  tension  ;  the  finger  cannot  dimple  the  eye  by  firm  pressure. 

T  -  1  ? ;  Donbtful  reduetion  of  tension. 

T  -  1  :  Slight  but  positive  reduetion  of  tenaion. 

T  -  2,  T  -  5  :  Successive  degreea  of  reduced  tensioa. 

Many  attempts  have  been  made  with  more  or  less  Buocess  to  replace  the 
finger  test  bj  an  instrument  of  precision^ — tbe  tonometer.  The  instrument 
designed  and  used  by  the  \vriter  is  ao  constructed  as  to  make  a  known 
pressure  on  the  surface  of  the  Bclera  and  to  indicate  the  depth  of  the  im- 
pression  produced.  For  estimating  doubtful  changes  of  pressure  it  is  a 
usefnl  aid  in  many  cases,  but  in  dfiLily  work  no  instrument  can  replace  the 
finger  test. 

Injection  of  the  Eye. — A  sudden  access  of  liigh  pressure,  by  embarrasaing 
the  intemal  cin^ulation,  and  by  reilex  nerve  action,  causes  intense  engorge- 
ment  of  the  external  vessels,  with  more  or  less  osdema  of  tlie  conjunctiva, 
8welling  of  the  lids,  and  sometimes  even  proptoais.  In  less  violent  attacks 
the  visible  injection  is  limited  to  the  ciliary  zone  and  the  larger  vesaels 
which  pass  backwards  from  it.  In  glaucoma  of  gradual  onset  there  is  little 
or  no  visible  injection  of  the  eye  beyond  some  enlargement  of  the  main 
anterior  ciliary  vessels,  arteries  as  well  as  ve  in  s.  The  ciliary  arteries  especji- 
ally  are  more  prominent  and  more  difficult  to  empty  by  finger  pressure  than 
in  health. 

Fain.—VBin  varies  with  the  amount  of  vascular  diaturbance.  In  acute 
attacks  it  is  sometimes  extremely  severe  and  radiates  fchrough  aU  the 
branches  of  the  fifth  nerve.  In  slow  n  on -con  gesti  ve  glaucoma  it  is  often 
entirely  absent,  or  occurs  only  in  the  last  stage  when  congestion  supervenes. 

Cloudiness  of  the  Cornea. — The  lymph  streams  which  traverse  the  norm  al 
comea  are  hindered  in  their  fiow  vsrhen  the  tension  of  the  tnnics  is  suddenly 
raifled,  A  condition  of  slight  cedenia  is  set  up,  minute  dropa  of  fluid 
collecting  beneath  the  anterior  epithelium  and  between  the  more  superficial 
fibres.  It  is  this  cedema  of  the  cornea  in  ita  incipient  stage  that  causes 
the  appearance  of  rainbow8  round  the  light  which  many  glaucoma  patients 
notice  at  the  beginning  of  an  attack.  When  more  pronounced  it  cauaea  a 
visible  cloudiness  of  the  cornea  and  is  in  large  part  the  canse  of  the  extreme 
ob8curity  of  vision  which  occurs  during  the  height  of  an  acute  attack,  The 
glaucomatous  opacity  of  the  cornea  is  distinguished  from  aH  forms  of 
irLflammatory  opacity  by  the  rapidity  with  which  it  appears  and  disappears 
in  oonnection  with  changes  of  pressure  in  the  eye.  When  high  pressure  is 
long  continued  the  comeal  epithelium  may  thicken  and  separate  in  vesieles 
or  blebfl ;  the  opacity  is  then  denser  and  more  permanent.  In  glaucoma  of 
very  gradual  onset  the  oedema  of  the  cornea  is  entirely  abaent  until  the 
later  stages  of  the  disease  are  reached. 

AnGPstheMa  of  ihe  Cornea.  —  During  acute  attacks,  and  in  the  later 
degenerative  stages,  the  cornea  partly  loses  its  sensibility,  probably  through 
maceration  and  compression  of  the  nerve  filaments  by  the  fluid  coUected 
beneath  the  epitheliimi,  and  their  rupture  when  the  epithehum  is  separatei 

Dilataiion  of  tke  /*«|Jt/.^In  acute  glaucoma  the  pupil  is  dilated.  This 
depends  probably  on  a  lowering  of  the  blood  supply  to  tbe  iris  produced 
by  the  rise  of  pressure  and  aggravated  by  the  compresaion  of  the  iris-base 
between  the  turgid  ciliary  processes  and  the  cornea.  The  compression 
affects  the  nerves  of  the  iris  as  well  as  the  vessels,  and  tbe  dilatation 
ultiniately  becomes  permanent  through  paralysia  and  atrophy  of  tbe 
spbincter.  Tbe  oval  dilatation  seen  in  some  cases  probably  ahows  that  tbe 
compression  has  been  more  severe  at  some  parts  of  the  circle  than  at  otbers. 
In  cbronic  glaucoma,  on  the  otber  hand,  the  vessels  of  tbe  iris  have  tirne 
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^or  a  compensatoij  hjpertrophjr,  and  the  blood-supplj  is  maintained  in 
Bptte  of  the  graduallj  liaing  pressure  in  the  eje ;  there  is,  moreoTer,  little 
if  any  pinching  of  the  iris  base.  In  these  cases,  aooordinglj,  the  pupil 
dilates  but  little  and  sometimes  not  at  alL  It  maj  remain  of  normal  aiie 
and  conseosuallj  active,  even  after  the  eye  is  bUnd.  In  thoee  forms  of 
aecsondarj  glaucoma  which  are  asaociated  with  posterior  ejmechia,  there  is 
of  oourse  no  dilatation  of  the  pupiL 

Losi  of  Accommodation.  —  The  range  of  accommodation  is  usuallj 
diminiahed  hj  the  onset  of  glaucoma,  probablj  becaose  the  pressure  in  the 
eje  makes  the  choroid  more  tense  and  increases  its  resistance  to  the  oon- 
traction  of  the  ciliarj  muacle.     In  the  later  stages  the  muscle  atrophiea 

Changes  in  the  dtpih  of  the  Anierior  Chamber,  —  Shallowing  of  the 
anterior  chamber  is  a  common  aymptom  in  primarj  glaucoma,  and  in  the 
allied  forms  which  are  induced  by  choroidal  tumours  and  retinal  hamor- 
rhage.  Peepening  of  the  chamber  is  characteristic  of  the  secondarj 
glaucoma  of  serous  cyclitis  and  of  congenital  buphthalmoa  In  caaes  of 
the  former  type  the  lens  is  pushed  forward  by  aocumulation  of  fluid  in  the 
vitreous  chamber ;  in  the  latter  it  is  pushed  backward  by  retention  in  the 
aqueous  chamber. 

Chanffts  of  Itefraction. — ^Inerease  of  pressure  may  influence  the  refraetion 
in  several  ways.  Supposing  the  eye  to  be  naturaUj  emmetropic,  forwaid 
displacement  of  the  lens  inducea  myopm,  tkackward  displacement  bjper- 
metropia.  The  elongation  of  the  globe  which  oocurs  in  the  glaucoma  of 
chiidren  induces  myopia  of  high  degree.  In  the  majority  of  casee  the 
refraetion,  if  altered  at  ali,  is  increased.  It  ia  often  found  higher  during  a 
glaucomatous  attack  than  before  or  after.  Moderate  pressure  long  con- 
tinued  appears  in  some  cases  to  induce  astigmatism  of  exceptional  kind,  the 
horizontal  meridian  of  the  cornea  becoming  more  8harply  curved  than 
the  verticaL  The  opposite  condition,  commonlv  found  after  an  upward 
iridectomy,  is  of  course  due  to  a  flatteoing  of  the  vertical  meridian  induced 
by  the  marginal  incision* 

Mxcavation  of  the  Optic  Dise,  —  Under  continued  pressure  the  optic 
papilla  is  transformed  into  a  cup.  The  lamina  eribrosa, — ^the  sieve-like 
part  of  the  aclera  which  gives  passage  to  the  optic  nerve  fibres, — being  the 
W6ak6st  spot  in  the  waU  of  the  Bje,  is  displaeed  backwanl,  together  with  the 
nerve-fibres  and  blood-vesseb  which  it  supports.  The  firmer  ring  of  sclera 
arounrl  it  limits  the  area  of  ezcavation.  The  nerve-tibres,  being  bent  and 
stretched  over  the  uByielding  margin,  suffer  atrophy  and  loss  of  bulk,and  a 
deep  undermioed  cup  resulta  Cupping  is  not  found  during  or  after  a 
first  attack  of  acute  glaucoma,  for  the  atrophy  takes  tirne.  On  eramining 
a  cupped  disc  with  the  ophthalmoscope  by  the  indirect  method.  and  making 
small  lateral  movements  of  the  objact  lens,  we  see  that  the  vessels  in  the 
plane  of  the  retina  have  a  greater  apparent  movement  than  thoee  at  the 
bottom  of  the  cup^  and  seem  to  outrun  and  travel  in  front  of  thent  By 
the  direct  method  we  see  the  dififerenca  of  refraetion  between  the  margin 
and  the  I)ottom  of  the  cup,  and  the  depth  of  the  latter  iaay  l>e  roughly 
estimated  by  rememl>ering  tfjat  a  difiJerence  of  threo  dioptres  corresponds  to 
a  dittereuce  of  le  vel  of  al)Out  1  mm.  The  tioor  of  the  cup  is  paler  than  the 
normal  dise  and  more  di8tinctly  cribriform,  through  atrophy  of  the  nerve- 
fibres.  The  eides  are  more  or  leas  hidden  by  the  overhanging  margin,  ao 
fehat  the  vesselB  seen  on  the  Hoor  are  lost  to  view  as  they  asoend  tho  aides« 
pud  roippear  changed  in  number  and  position  as  they  bend  rouud  tho 
nnargin  to  gain  the  retina,  Around  the  margiu  there  is  uHuiiHy  some 
atrophy  of  tlie  choroid  viaible  as  a  zone  of  lighter  colour  thuu  the  adjacent 
vou  rv  12 
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riiudus.     The  veseelfi  are  more  or  lesa  displaced  toward  the  nasal  side  of  the 
cup.     When  asscKjiated  with  posterior  staphjloma,  as  in  high  mjopia,  the 
glaucoma  cup  is  larger  in  diameter  than  usual ;  it8  sides  are  little  iF  afc  ali 
imdermined ;  ita  veasela  are  attenuated  by  elongation  and  comparativelj 
free  from  sharji  bends  or  curves.     The  glaucoma  cup  is  to  be  diatiuguiBhed 
froni  the  ao-called  phy aiological  cup— a  central  depression  often  present  in 
the  healtbj  tiisc^ — bj  the  fact  that  it  in  vol  ves  the  wliole  area  of  the  disc. 
From  the  shallovv  excavatioQ  of  simple  atrophj  it  is  to  be  diBtinguiehed  by 
its  depth  and  by  the  sudden  bending  and  interruption  of  the  vessels  a  t  its^ 
margin.     Theae  diatinctiona,  hovvever,  are  not  always  easy  to  make,  and  j 
wlien  aimple  atrophj  occurs  in  a  disc  in  vvliich   there  is  already  a  large  I 
phyfliological  cup,  the  resulting  condition  may  cloaely  resemble  the  typical 
glauconia  cup, 

Fulsation  of  Metinal  Vessels. — The  preasure  oii  the  retioa  obstructa  the 
entrance  of  the  arteiial  and  the  exit  of  the  venous  atreams.  Hence  the 
arteries  are  apt  to  be  incompletelj  filled,  the  veins  congested.  Arterialj 
pulsation,  rarely  visible  in  a  Iieiilthy  eye,  is  often  to  be  aeen  in  the  area  of 
the  disc,  or  uiaj  be  induced  by  light  hnger  pressure  on  the  globe.  The  veins 
are  rhythmically  compressed  during  each  arterial  pulsation  by  the  preasure 
tranamitted  to  fchcm  through  the  \itreous.  This  venoua  pulsation  occurs 
only  in  a  small  portion  of  the  vein  close  to  ita  point  of  exit,  for  the  blood* 
pressure  is  lowe8t  bere,  and  compresaion  at  this  point  prevents  the  expulsion 
of  the  blood  from  the  adjaceat  part  of  the  vesseL  It  is  often  visible  in 
eyeg  of  normal  tension,  but  not  so  often  as  in  glaucoma.  Capillary 
hiBmorrhage  may  result  from  the  obstruction  of  the  retinal  circulationJ 
Aneurj^amal  dilatations  of  the  arteries  and  beadlike  varicosities  of  the  veins 
are  Qccasiooally  seen. 

Iffipairmtnt  of  Vido7L  —  Vision   is  affected  in  several  way8  by  the 
pressure  in  the  eye. 

The  tranaient  tedema  of  the  cornea  which  occiirs  when  glaucoma  is 
threatening  causes  temporary  obscuration  of  viaion  in  the  daytiLue,  and  an 
appearance  of  a  ring  of  rainbow  colours  around  every  luminous  tlame  at 
night.  The  eluiracters  of  this  rainbow  visioo  are  these :  The  llanie  is  seen 
with  nearly  normal  clearneaa ;  around  it  is  a  dark  non-luminous  zone,  the 
breadtb  of  which  on  each  side  of  the  flame  corresponda  to  an  angle  of  4''  to 
5"".  SuiTounding  tliis  is  the  coloured  zooe,  which  has  an  angular  breadtb 
of  2'  to  T'5,  and  a  total  diameter  of  about  10"  to  11°.  In  the  coloured 
zone  the  whole  of  the  colours  of  the  sfieetrum  are  visiblei  the  violet  being  i 
invarialjly  at  the  inner,  the  red  at  the  outer  border.  The  zone  is  not^ 
altered  either  as  to  size  or  as  to  position  of  the  colours  by  the  use  of  convex 
or  concave  lenaes,  and  it  ia  not  altered  by  variationa  in  the  diameter  of  the 
pupil.  It  is  pereči  ved  not  only  in  tlirect  ™ion,  but  also,  though  with  lesa 
diatinetuess,  when  the  image  of  the  Hame  fiiUa  on  other  parts  of  the  retina 
than  the  yellow  apot.  An  appearance  conreapontiing  in  ali  respects  with 
the  rainbow  vision  of  glaucoma  cao  be  induced  experimentally  by  the 
applimtion  of  a  single  drop  of  a  0425  P.C.  aolution  of  hydrochIorate  of 
erythrophleine  to  the  eye ;  at  the  same  time  a  faint  haze  of  the  corneal 
epithelium  occurs.  This  experiment,  while  it  clearly  8howa  the  dependence 
of  rainbow  viaion  on  a  disturbance  of  the  corneal  epithehum,  proves  also 
that  it  is  not  neceasarily  dependent  on  an  exce8s  of  pressure  in  the  eye. 
The  mucli  -  dreaded  raiDbow8,  therefore»  are  not  invariably  a  eign  that 
glaucoma  is  approaching,  They  occur  also  in  some  congestive  states  in 
which  no  increase  of  fcenaion  ia  discoverable. 

Fnrther,  the  Bensibility  of  the  retina  is  lowered  when  an  excess  of 
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E>re8sure  falls  upou  it,  as  aiiy  one  maj  discover  for  hiiuself  by  making 

preesure  od  the  eyeball — an  experim6Qt  not  to  be  made  frequeiitly 

or  incautiouBlj.     Senaibility  may  be  abolished  by  pressuiie,  over  the  whole 

area  of  the  retina,  but  lesa  eiisily  in  the  region  of  the  macula  than  elae- 

where.     Acute  glauconm  is  attended  \vith  a  more  or  less  complete  retin&l 

IKiralvais  of  this  character*     It  appears  to  depend  on  a  disturbance  of  the 

circulatioD  in  the  retinal  vessels,  and  perhaps  in  the  choroidal  plexu8,  on 

_  whicli  the  i-ods  and  cooes  of  the  retina  depend  for  their  nutrition*     Chronic 

'  jkucoma  is  attended  by  retinal  paralysi8  of  a  different  kind.     The  tield  of 

FTieion  fails  at  the  periphery.  while  at  the  centre  it  remains  for  a  while 

"itact     This  peripheral  contraction  of  the  field  is  discoverable  at  first  only 

lin  a  subdued  light.     It  comiuonly  begins  at  the  inner  or  nasal  margin  of 

the  field,  involves  the  inner,  npper,  and  lower  portions  before  t!ie  outer,  and 

slowIy  advances  till  it  has  reduced  the  sentient  area  to  a  small  oval  or  slit* 

like  form  extending  out^vards  from  the  tijcation  point  to  tlie  blind  spot  and 

l»eyond  it     It  next  involves  the  tixation  point  and  the  adjacent  area,  m  as 

^  to  leave  only  a  small  eccentric  area  of  ^ision  extending  outvvard  from  the 

'  blind  spot,  corresponding  to  a  small  area  of  the  retina  extending  invvards 

firom  the  optic  diac.     Ultimatelj  this  fails  also  and  the  eye  is  blind.     This 

contraction  of  the  field  is  probabIy  the  eipresaion  of  progresaive  damage  of 

nerve-fibres  in  the  excavated  disc,  thoae  belonging  to  the  temporal  half  of 

the  retina  auUering  earlier  than  those  belonging  to  the  nasal  half;  those 

passing  to  the  periphery  earher  than  those  siippljing  the  macular  region, 

The  contraction  does  not  always  follow  the  typiail  course  bere  describetl, 

but  the  comparative  inmiiimty  of  ttie  central  smd  outer  i>arts  of  the  field 

during  the  failure  of  the  remainder  is  found  in  a  very  large  majoritj  of 

,  casea    This  characteristic,  together  with  the  relatively  sharp  line  of  demar- 

Ication  between  the  sentient  and  non-sentient  areas,  and  tlie  relatively  good 

f  retention  of  colour  ™ion  in  the  lormer,  help  to  distingiiish  the  contracted 

.  field  of  chronic  glaiicoma  from  that  of  priniary  atrophy  of  the  optic  nerve. 

When  the  field  is  tested  by  means  of  very  minute  test  objects  defects  are 

found  wliich  would  othervrise  eecape  detection,  and  these  defeiJtive  areas, 

wherever  situated,  appear  to  be  in  direct  continuity  with  the  blind  spot  of 

the  optic  disc.     The  two  t}T)e8  of  retinal  paralysi5  are  often  combined, 

An  acute  glaucoma  initiafces  the  losa  of  vision  by  obstrueting  the  eux;ulation  ; 

■  prolonged  preasure  complete^  it  by  excavating  the  tUsc.     Timely  removal 

tof  the  pressure  will  do  much  to  re-store  wliat  is  lost  thi-ough  recent  inter- 

[fefence  with  the  blood-supply,  but  the  loss  due  to  atropby  of  nerve-tibres  is 

permanent. 

CuKicAL  Varietiks  OF  Primarv  Glaucoma. — Acute  primartf  glauecma 
IB  apt  to  be  niistaken  for  an  inflammation  of  the  eye,  an  attack  of  ery8ipela8, 
or  a  neumlgia*  In  some  cases  it  arises  \vithout  known  cause  and  without 
warning  of  any  kind.  More  freqiiently  it  is  prec^ded  by  one  or  more 
transient  attacks  of  dimness  and  rainbovv  vision,  and  is  attribu table  to 
chill,  exhau8tion,  loss  of  eleep,  or  some  other  of  the  exciting  causes  which 
have  already  been  discussed.  In  some  cases  it  shortly  follow8  the  use  of 
atropino  or  some  other  dilator  of  the  pupiL  Pain  begins  in  the  eye  more 
or  hm  fiuddenly,  increases  from  hour  to  hour,  and  extends  over  the  side  of 
the  head  and  face.  In  the  aeverest  caaes  romiting  occurs  and  the  patiunt  is 
much  prostrated  Vision  is  much  impaired.  When  summoned  to  tlie  ciise 
the  surgeon  probably  finds  the  conjuuctiva  much  injected,  and  thb  eyeUd8, 
in  severe  cases,  8omewhat  swollen.  The  subconjunctival  vessels  ani  engorged, 
em>ecially  as  regards  the  circum-oorneal  zone  and  the  main  trunksconnected 
'  vnth  it,     The  cornea  is  more  or  leaa  wanting  in  poUsh,  and  if  high  tension 
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has  ali*eady  peraisted  some  dajB  its  eensitiveness  to  touch  is  diminished* 
The  pupil  is  more  or  less  dilated,  totallj  inactive,  and  sometimea  8omewhat 
oval;  the  dilatation  in  coojunctioii  witli  the  injecfcion  of  the  eye  ahould  at 
once  arouse  a  suspiidon  of  glaucoma.  The  anterior  chamber  is  uaaally 
8halIow.  The  ejeball  is  decidedlj  too  hard  under  the  finger  test,  and  this 
fact  establishes  the  diagnosis.  Tlie  visioD  of  the  eye  may  in  the  course  of 
a  few  days,  or  eveti  Booner,  be  reduced  to  a  mere  perception  of  light  near  to 
the  midtlle  of  the  field,  or  it  may  be  totally  extiugui8hed.  Ophthalmoscopic 
examination  is  U8ually  prevented  by  the  clondiness  of  the  cornea ;  but,  if 
vifiible,  the  retinal  artenea  will  be  men  to  be  aomewhat  reduced  in  size  and , 
perhaps  pulsating,  the  veins  engorged,  and,  at  thelr  point  of  emergence 
from  the  disc,  collapsiog  \Yith  each  arterial  pulse.  Hatmorrhages  are  some- 
times  discoverable  in  the  retina.  Such  an  acute  attack,  unlesa  relieved  by 
treatmeafc,  will  commonly  last  for  several  week8  and  then  Blowly  suhaide^ 
but  thoogh  the  more  prominent  Byniptoms  diaappear,  the  eye  remains  hard 
and  the  remnant  of  saght  is  gradurdly  lost.  The  most  acute  casea  have  been 
termed  fulminating  from  the  violenca  of  their  onset;  the  lesa  acute  form  a 
ooimecting  link  with  the  subacute  variety.  The  more  acute  the  attack 
the  greater  the  need  for  prompt  and  efficient  treatment  if  Bight  ia  to  be 
saved. 

Subacute  primar^  glav^oma  resembles  the  acute  form,  but  is  milder  and 
for  a  while  iutermittent.  At  first  there  may  be  merely  temporary  periods 
of  mistiness  and  rainbow  vision,  Sooner  or  later  the  rccurrencea  bec^ome 
more  frequent,  the  intermiseions  less  complete,  and  a  persistent  congestive 
glaucomatous  coudition  is  estabUahed.  BUudness  comes  on  less  rapidly  than 
during  acute  glaucoma,  but  not  less  aurely.  Theae  congestive  forms  of  the 
diseaae  are  spoken  of  by  many  ^witer8  as  inflammatory  glaucoma,  and  it  is 
true  that  inflammation  attenda  their  courae ;  but,  seeing  that  the  condition 
is  es8entially  one  of  mechanical  obstruction,  and  not  of  primary  inflamma- 
tioE,  the  term  is  apt  to  mialead,  and  is  on  that  account  objectionable. 

Chronic  primarT/  glaucoina  (simple  glaucoma)  is  apt  to  paaa  nnnoticed 
even  by  the  patient  in  its  first  atage,  and  may  be  mistaken  by  the  medical 
man  for  simple  atrophj  of  the  optic  nerve.  It  begins  almost  imperceptibly, 
progresses  slowly  with  little  tendency  to  exacerbation  or  remission,  and 
leads,  in  the  course  of  months  or  yeara,  unless  arreated  by  treatment,  to 
total  bUndness.  The  patient  is  usually  at  least  fifty  year8  of  age.  He  com- 
plains  of  failing  sight  in  one  eje  or  in  both.  One  eye  is  U8ually  affected  first* 
the  other  almoat  alwaya  follow9  sooner  or  later.  There  is  usually  no  history 
of  periodic  obscuration,  and  the  onset  of  the  diaorder  cannot  be  exactly 
dated.  It  sometimea  appears  to  have  been  preceded  by  a  period  of  meutal 
Btrain  of  some  kind.  Externally,  the  eyea  exhibit  Little  or  nothing  amiss. 
The  chief  anterior  ciliary  vessek  may  be  somewhat  enlai-ged,  the  anterior 
chamber  rather  shallow.  One  or  both  pupils  may  be  Bomewhat  dilated, 
but  this  is  not  a  constant  syraptom.  An  eye  already  bUnd  through  chronic 
glaucoma  may  have  a  pupil  which  is  equal  to  that  of  the  seeing  eyei  and 
which  acta  conaeusually  with  it.  The  lens,  on  aimple  inspection,  may 
appear  to  be  more  or  leas  cataiuctous,  and  yet,  when  examined  \vith 
tho  ophthalmoscope,  prove  to  be  quite  transparent.  Miatakes  of  diagnosia 
from  this  cause  are  not  infrequeut  and  are  very  unfortunate,  for  a  delay" 
which  may  be  wise  in  the  čase  of  cataract  is  disastrous  in  the  preaence  of  I 
glaucoma.  The  diagnosia  dependa  chietly  on  the  tension  of  the  eye,  the 
tield  of  vision,  and  the  condition  of  the  disc.  The  tension  is  increased,  but 
in  some  casea,  eBpecially  in  the  earlier  atage,  the  increase  raay  be  very 
slight  and  at  times  absent.     When  possible,  it  should  be  tested  at  different 
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timea  of  day.  The  same  eye  inay  be  quite  Eormal  to  the  toucb  a  t  one 
tiiD^,  distmctlj  tense  at  another.  It  is  usuallj  towarda  night,  wheii  the 
ipatient  is  fatigued,  tbat  the  iiicrease  is  most  perceptible.  In  the  later 
■Btages  the  eje  maj  become  extremely  hard,  and  yet,  by  reason  of  the  8low 
ipFogreeB  of  the  disorder,  there  may  be  no  pain  and  little  extenial  sign  of 
Idieease.  The  tield  of  vision  will  8how,  when  mapped  by  means  of  the 
tperimeter,  the  characterifltic  and  gradnally  increasing  contraction  which 
haa  been  described.  The  optic  disc  will  ahow  the  typical  glaucoma  cup. 
r  The  course  of  the  diaease  ia  slow,  and  in  exceptional  cases  may  even  extend 
I  over  many  year8  before  the  stage  of  complete  blindnees  is  reached. 

Absohdc  Glaucoiiuu — When  the  eye  has  loat  perception  of  light  in  aH 

parts  of  the  field  the  glaucoma  ia  said  to  be  absolute,  and  in  thie  stage  the 

ultimate  effecta  of  high  pressnre  are  gradually  developed.     If  the  glaucoma 

have  been  acute  or  snbacute,  the  Jisturbances  of  the  eye  remain  very 

lobvious.      The  external  vesaela  are  large  and   tortuoue,  and  stand  out 

■prominently  in   the  atrophied  conjnnctiva;    the  comea  is  hazy,  its  epi- 

thelinm  thickened,  and  its  Benaibility  lowered  or  abolished;    the  iris,  if 

viaible,  is  seen  as  a  naiTOW  circie  by  reason  of  the  \vide  dilatation  of  the 

pupil,  and  it  may  l>e  viaibly  in  contact  with  the  cornea ;  enlarged  blood* 

ive^eLs  may  be  visible  on  its  surface;  the  lens  degenerates  and  iiltimately 

"becomes  opaque,  sometimes  eonspicuou8ly  white  oryellow,     Pain  is  apt  to 

continue  or  to  recur  from  tirne  to  time,  and  it  is  for  this  that  the  patient 

r  Beeks  relief,      Suhjective  visual   sensations  may  delnde  the  patient  into 

Ihoping  for  some  recovery  of  sight.      If  the  glaucoma  have  been  chronic 

ithroughout,  without  pjiin  or  congeation,  the  appearance  of  the  eye  may  be 

|tiearly  normal  even  in  the  abaolute  stage,  but  the  high  tension,  aod  the 

lescavation  of  the  diac,  at  once  reveal  the  cause  of  the  blindness.    Sooner  or 

»  later,  however,  such  an  eye  is  apt  to  suflfer  attacks  of  pain  and  congestion 

which  demand  relief,  and  thie  relief  can  be  given  more  Bpeedily  and  certainly 

by  removal  of  the  eye  than  in  any  other  way.     The  last  stage  of  glaucoma 

is  marked  by  gradual  thinning  and   extension  of  the  wall  of  the  eye, 

commonly  in   the  region  of  the  equator,  sometimes  in  the  ciliary  zone. 

Eupture  of  the  globe  oceaaionally  completes  the  destructive  process. 

8€condary  Ol^ucoma, — The  varieties  of  secondary  glaucoma  need  not  be 

further  described.     The  diseases  of  the  eye  which  are  liable  to  this  compli- 

cation  have  Ijeen  enumerated,     Increase  of  tension  is  the  essential  sign  of 

Lita  onset     Vascular  injection,  pain,  and  impairment  of  vision,  If  already 

Ppresent,  are  aggravated  by  the  access  of  high  preasure  in  the  eye.     The 

pupil,  if  it  be  free,  dilatea     The  tield  of  vHsion,  if  not  already  lost,  contracta 

The  optic  disc  in  course  of  tirne  suflers  excavation,  though  tliis  latter 

change  is  commonly  hidden  from  observation  in  the  Uving  eye,  and  dia- 

rooverable  onIy  after  the  eye  has  been  removed. 

I  Teeatment. — The  successful  treatment  of  glaucoma  depends  e88entially 
liipon  lowering  the  increaaed  presaure  within  the  eye,  and  the  meaaure»  by 
|which  this  can  be  eflected  must  be  employed  in  the  earlier  stagee  of  the 
Idisease  if  permaneut  loas  of  sight  is  to  be  avoided  When  the  6ye  ia  blind, 
■treatment  can  avail  nothing  beyond  the  relief  of  pain  or  the  removal  of 
disfigurement,  and  in  most  cases  these  ends  are  attainable  more  certainly, 
upeeail^,  and  Baf6ly  by  complete  removal  of  the  uBelofis  organ  than  in  any 
|mher  way. 

Glaucoma  umially  caUs  for  operatire  treatment^  for  it  is  seldom  pofiaible, 

othenvise  than  by  operation,  to  re-establiah  a  permanent  and  suflScient 

outlet  for  the  intra-ocular  fluid.     There  are  many  cases,  however,  in  which 

rOertain  auxiliary  lines  of  treatment  are  of  great  vaUie,  and  ther«  ar©  a  few 
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ie  whieh  benefit  of  long  diiration  may  be  obtaineil  by  these  iiieans  alone. 
It  is  chieflj  primarj  glaucoma  wMch  we  have  bere  to  coosider. 

Mijotus. — ^Drugs  which  contract  the  piipil,  of  wbich  thoae  cbieflj  used 
are  physo8tigmioe  (eserine)  and  pilocarpine,  sometiines  rapidly  relieve  the 
bigh  tension.  Tbey  are  the  anttigomsta  of  atropine,  which  dilates  the 
pupil  and,  where  predisposing  conditioes  exi8t,  induces  or  aggravateB  high 
tension.  It  is  to  be  noted  that  neither  mjotics  nor  mydriatic8  cause  any 
deeided  change  of  tension  in  nornial  eyes.  Their  action  iu  relation  ta  j 
glaucoma  appears  to  depend  maiiily  on  the  abnomial  podtioD  of  the  iris. 
Eserine  and  pilocarpine,  by  contrticting  the  spbineter  of  the  pupil,  attenuate 
the  iris,  flatten  out  its  folds,  and  puli  npon  ita  peripheral  iniaertion.  These 
changea  tend  to  reopen  the  hltration  angle  when  it  is  narrowed  or  com- 
presBed,  AccordiDgly,  it  is  chiefly  in  the  eomparatiYely  niild  attacks 
which  come  and  go  in  the  early  etage  of  the  disease  that  we  can  rely  upon 
their  action.  In  severe  acnte  attae-ks  they  may  l>e  very  useful  if  used 
without  delay,  but  in  these  cases  the  ii-is  base  is  finnly  compressed,  it 
forma  adhesions  early,  and  the  sphincter  of  the  pupd  soon  loses  its  con- 
tractiUty ;  hence  the  strige  in  whicli  Diyotic8  can  relieve  these  violent 
attacks  is  soon  at  an  end.  In  cbronic  nou-congestive  glaucoma  some 
lowering  of  tension  uuiy  l>e  obtainable  o  ver  a  consideraljle  period  of  time 
by  a  continued  use  of  eserine  or  pilocarpine,  but  the  iniprovement  is  seldoni 
great  or  permanent.  Of  these  two  drugs,  if  used  in  equal  quantity,  eserine 
is  mueh  the  more  uctive  and  the  more  irritating ;  a  one-half  per  cent 
solution  of  snljjhate  of  eserine  iu  diatilled  \vater  (rougbly  fcwo  grains  to  ona  ' 
ounce)  is  ainply  strong  enough  for  any  pui-pose,  and  in  most  caees  a  much 
weaker  solution  is  better.  A  one  or  tvvo  per  cent  soiution  of  nitmte  or 
hydrochlorate  of  pilocarpine  appears  in  many  casee  to  be  eqnally  effective 
and  to  be  better  tolerated.  These  druga  should  be  nsed  in  the  minimum 
amonnt,  and  with  the  minimum  fref|iiency  whicb  suffice  to  contnict  the 
pnpil  and  to  keep  it  contracted :  usually  one  drop  once  or  twice  a  day, 
sometimea  more  trequently,  and  in  soma  casea  of  cbronic  glaucoma,  at 
longer  intervals.  In  cases  where  slight  temporaiy  attacks  occur  at  con- 
aiderabie  intervals  of  time,  the  drops  should  Ise  used  only  as  often  as  is  neces- 
8ary  to  banish  them.  In  cases  in  whic!i  the  contractility  of  the  pupil  is  | 
entirely  lost  myotics  are  probably  nseless,  and  in  tfiese  same  cases  atropine 
is  probably  bamiless,  and  sometimes  perbaps  beneficiaL  When  atropine 
can  not  dilate  the  pupil  it  ne  ver  probably  raises  the  tension,  and  in  those 
forma  of  secondary  glauconia  cbaracterised  by  semus  exudation  in  to  the 
aqueous  chamber,  \vith  deepening  of  the  anterior  chamber,  atropine  tends 
to  lessen  the  infiammation  and  thereby  to  restore  t!ie  nornial  tension. 
Apart  from  their  influence  on  the  iris  and  eihary  ninsele,  bo\vever,  the  i 
action  of  these  drugs  is  not  yet  completely  known,  and  in  some  cases  of 
glaucoma,  e8pecially  during  treatment  after  opera  t  ion,  and  in  some  forms  of 
8econdary  glaucoma,  the  choice  between  a  myotic  and  a  m3^driatie  m  not 
ea8y  to  make ;  the  one  or  the  other  must  be  used  tentatively,  and  its  action 
carefully  watcbed, 

Cocaine,  like  every  other  dilator  of  the  pnpil .  may,  under  predisposing 
conditions,  induce  or  aggravate  glaucoma.  It  !ias,  however,  the  power  of  I 
contracting  the  ciliary  blood-vessels  and  dmiinishing  tbe  8en8ibility  of  the 
ciliary  nerves — eflecta  vvhiub  tend  to  lower  the  iutra-(XiuIar  pressure.  It  is 
often  useful,  therefore,  to  combine  cocaine  with  eserine  or  pilocarpine  in 
such  proportions  that,  wbde  the  cocaine  helps  to  suMue  tbe  vascular 
congeation,  the  myotie  keeps  the  pupil  contracted. 

Aforphine  given  sidjcutaneouslv,  or  by  tbe  month,  will  sometimes  rapidly 
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cut  ahort  an  acute  attack,  and  is  usefal  in  manj  cases.  It  eases  pain« 
promotes  sleep  and  contraction  of  the  pupil,  lowers  the  blood-pressure«  and 
probably  dimrnisbes  for  a  tirne  the  secretion  Irom  the  ciiiarjr  proceeaee, 
AnHpyrin  and  some  otber  drugs  of  the  same  clasa  are  useful  in  the  same 
way;  they  can  be  repeated  with  more  freedom  than  morphine,  but  have  a 
less  positive  influence  over  tbe  tension  of  the  eye. 

Sleep,  even  though  of  very  short  duration,  and  oooumng  without  the 
aid  of  any  drug,  often  dispds  the  mild  premonitory  attacks  by  which 
primary  glaucoma  is  iishered  in.  Diiiing  aleep  the  preesure  in  the  cerebral 
veesels  falls  and  the  pupil  eontracts.  Jrrtr7;t^/*,/oo£^,  and  r«i  relieve,  just 
as  cold,  hunger,  and  fatigue  induce  theae  earlj  and  sUght  attacks, 

AperUnts  are  often  needed,  and  sometimes  have  a  well-marked  effect 
in  leBsening  the  fulness  of  the  cerebral  vessels  and  the  pressure  in  the  eje. 
The  habit  of  straining  at  stool  should  be  ejtpres8ly  forbidden  ;  it  congesta 
the  head  and  tends  to  aggravate  the  glaucomatouB  condition. 

Ice  applied  over  the  closed  Uds,  in  the  form  of  ice  compreasea  or  in  a 
thin  rubber  l^lloon,  is  sometimes  useful  in  conjunction  with  otber  measures 
in  presence  of  acute  congestion. 

By  a  judicious  combioation  of  theae  palliative  measures,  especiallj  by 
Gontracting  the  pupil,  relieving  pain,  and  inducing  sleep,  we  can  frequently, 
e8pecially  in  early  iicute  caees,  obtain  great  improvement  for  a  tirne,  and 
thereby  poatpone  the  tirne  at  which  an  operation  is  imperative ;  we  can 
then  operate  under  more  favourable  conditions ;  but  the  temporary  Itenefit 
obtained  in  this  way  is  likely  to  do  more  harm  than  good  if  it  leads  to 
undne  delay  of  operative  treatment 

Operative  Treaimtnt. — The  object  with  wliich  we  operate  is  to  obtain  a 
permanent  and  sufBcient  outlet  for  the  intra-ocular  tiuid.  The  most  trust- 
worthy  operation  in  the  large  major]ty  of  aises  is  iridfctomi/,  The 
improvement  of  ^ision  obtainable  by  irid©ctomy  varies  with  the  tjpe  of 
the  disease  :  it  is  greatest  in  the  acute  form,  smallest  in  the  chronie.  An 
acute  attaek  may  in  the  courae  of  a  few  day8  reduee  visiou  from  itn  normal 
condition  to  a  bare  j>erception  of  light ;  in  sueh  a  čase  an  iridectomy 
promptly  performed  may  restore  it  nearly,  if  not  qmte,  to  its  former  con- 
dition. A  ehronic  glaucoma,  on  the  other  hand,  may  advance  8lowly  and 
in8idiou8ly  for  a  year  or  more,  excavating  the  disc  and  contracting  the 
vkuaHktt^  but  causing  little  change  in  the  acuteness  of  central  vision  as 
"^dicated  by  test  tjrpe«.  An  iridectomy  in  such  a  čase  may  eularge  the 
visual  field  a  Uttle ;  it  may  arrest  tbe  progress  of  the  malady ;  it  may 
preaerve  the  vision  which  stili  remains  but  cannot  greatly  improve  it  The 
urgency  for  operation  varies,  of  courae,  with  the  acuteness  of  the  dise&se. 
In  acute  glaucoma,  unleas  improvement  is  rapidly  obtained  by  the  measures 
alr6ady  duacuseed,  iridectomy  should  be  performeil  without  delu/.  The 
prodtration  of  the  patient,  though  severe,  is  no  reason  for  delay,  for  an 
iridec-tomy  is  the  sureet  means  of  giving  eaae  and  sleep  as  well  as  of  saving 
the  e/asigbt.  If  light-pereeption  l>e  already  completely  loat  we  cannot 
hopo  for  restoration  of  good  vision,  but  if  it  bas  not  been  loet  many  days, 
it  is  stili  right  to  operate  at  once,  for  tbere  is  stili  the  chance  of  recovering 
aome  amount  of  vision.  In  sultacute  glaucoma  also  it  \b  important  to 
operate  early,  for  each  reeurrence  of  the  ncA\U.t  symptom8  is  Hkelv  to  render 
a  perfect  operation  more  diffieult  of  attaiument,  and  a  perfect  recovery  of 
vision  leas  probable.  In  such  cases  it  is  best  to  cut  ahort  the  acuter 
0ymptom8  if  posaible  by  palliative  treatraent  and  to  operate  during  a 
quie8oent  period.  In  ehronic  non-congestive  glaucoma  the  benefit  obtain- 
able by  iridectomy  is  lesa  obvious  and  laso  oeitain ;  positive  improvement 
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of  vision  is  seldora  to  be  hoped  for  ;  the  object  of  the  operation  is  to  prevent 
further  loss,  Eveo  tliia  ia  not  alvvajs  achieved.  The  operation  sometiniea 
faila  to  arrest  the  course  of  the  disease,  and  occasionallj  acceleratea  it. 
When  repeated  examinations  of  the  eye  at  intervala  of  a  %veek  or  two,  or 
longer,  have  8hown  that  the  visiial  tield  continues  to  contract,  and  that  the 
tension  remains  in  excess,  in  spite  of  a  careful  trial  of  mjotics,  then  it  is 
nsually  our  diity  to  advise  operation.  It  is  the  onlj  means  bj  which  the 
eye  can  be  saved  Irom  certain  bUndnesa,  bat  it  is  not  a  certain  means,  and 
thia  ahould  be  caTefully  explained  to  the  patient,  or  in  some  cases  to  his 
friends,  before  it  ia  undertaken.  If  both  ejes  are  afiected,  but  both  fitill 
retain  some  sight,  the  wor8e  should  be  operated  on  tirst.  The  resiilt  inay 
decide  the  treatment  of  tlie  other.  Some  surgeons  advise  their  patients, 
especiallj  if  there  be  already  great  contraction  of  the  tield,  to  accept  the 
gradual  approach  of  blindness  rather  than  the  risk  of  operation,  and  in 
8ome  cases,  where  the  probable  duration  of  Life  is  short,  tliis  ia  certainly  the 
right  course,  but  as  a  general  rule  our  duty  is  to  advise  operation  so  long  as 
the  eye  retains  sight  worth  saving.  Cases  of  definite  arrest  of  chronic 
glancoma,  with  retention  of  useful  vision  over  many  year8,  are  known  to 
ali  experienced  opera tors.  The  benefifc  obtained  must  Ije  estimated  after- 
ward8  rather  by  the  lield  of  vision  wbich  is  retained  than  by  the  central 
acutenes& — that  ia,  rather  by  the  perimeter  than  by  the  test  types. 

Mode  of  Per/omiing  Iridectomy.~The  operation  consista  in  making  an  incision 
which  opens  the  anterior  chamber  near  to  its  periphery,  aod  removing  tis  coro- 
pletelj  as  possible  the  corresponding  portion  of  the  iris.  When  the  eye  is  painfal 
a  general  anaeiithetic  is  usua11y  riequired  ;  in  chronic  non- con  gesti  ve  glaucoma 
cocaine  will  usi3ally  suffice,  and  we  have  then  the  advantace  that  we  can  control 
the  i^osition  of  the  eye  by  letting  the  patient  look  at  a  hgnted  candle  held  in  the 
reqiiisite  position,  The  mcision  is  m  ode  with  a  sinall  hnear  cataract  knife.  It  is 
usuallj  placed  at  the  upper  part  o£  the  cotnea.  The  puncture  is  in  the  solera  at 
least  1  inillimetTe  from  the  corneal  margin  •  the  counter-pnncfcure  is  at  a  coire- 
sjKjnding  point ;  the  distance  between  punctiire  and  counter-puncture  extemally 
in  a  straight  line  is  from  7  to  9  miUimetres,  according  to  the  size  of  the  comea 
and  the  depth  of  the  anterior  cliamber.  When  the  iris  Hes  very  close  to  the  cornea 
it  is  impossible  to  make  a  fuU-sized  incision.  In  passin|?  across  the  chamljer  the 
knife  is  kept  parallel  with  the  plane  of  the  iris  *  in  cutting  out  the  edge  is  turned 
8omewhat  forward,  but  must  come  otit  well  in  the  sclera  and  raise  a  conjunctival 
flat,  Tlie  iris  is  seized  vvith  tlie  smail  forceps,  drawn  out  tlirough  the  ineiaion,  and 
lightly  pulled  to  the  right  and  t<5  tlie  !ef t»  so  that  ite  base  may  be  disengaged  from 
the  cornea.  It  is  then  divided  with  scissors  close  to  one  end  of  the  incision, 
drawn  towards  the  other  end,  and  if  possible  torn  at  its  root ;  is  again  drawn 
away  from  the  angle  of  the  wound  so  tliat  it  ma^  not  be  pinched  and  incarcerated  ; 
and  is  removed  with  a  second  snip  of  the  scissors.  Some  opera  to  rs  make  the 
incision  with  a  broad  lance  knife  mstejid  of  the  cataract  knife.  In  the  writer's 
opinion^  the  cataract  knife  enables  the  surgeon  to  make  a  more  peripheral  incision 
than  can  be  safely  made  with  the  lance,  and  to  modify  its  length  and  posili  on, 
according  to  the  space  availahle^  after  the  point  has  appeareti  in  the  chamber,  by 
making  the  counter-puncture  a  little  farther  forward  or  backward  as  may  be 
found  practicable.  Some  uperators  plaee  the  incision  at  the  part  of  the  cirele  where 
the  iris  appears  to  respond  most  readily  to  myotics,  on  the  ground  that  removal 
of  the  iris-base  is  more  likely  to  be  attained  here  than  elsewhere,  For  a  lttterally 
placed  incision  the  lance  knife  must  \ye  used»  The  upward  incision  \ms  the 
advantage  that  it  can  be  made  with  the  linear  kpife»  and  that  the  coloboma  liea 
under  the  upper  lid.  In  the  writers  opinion»  it  is  advisable  in  most  cases  to 
alacken  the  eye  by  a  scleral  puncture  Lmmediately  before  making  the  iridectomy, 
(See  later.) 

A  fiuceessful  iridectomj?"  permanently  removes  the  excess  of  tension  either  by 
causing  the  nonnal  filtration  outlet  to  reopen  or  by  estnblishing  an  abnormal  one. 
In  a  rečen  t  acute  glaucoma  a  good  iridectomy  pennits  an  e^cape  of  blood  from  the 
turgid  ciliary  vessels^  and  an  escape  of  clear  fluid  from  aqueous  and  vitreous 
cbambers.    The  ciliary  processes  recede  and  cease  to  compress  the  base  of  the  iria, 
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and  with  the  re-est&blishment  of  tbe  anterior  ehamber  tbe  flltration  angle  reopens: 
the  norm&l  outlet  re&umes  its  function.  This  haa  been  proved  by  the  examinatia]i 
oi  eye8  cured  jears  previouslv  by  iridectomj.  The  absence  oi  the  iria  segment 
appeara  to  act  as  a  safeguard  against  the  recurrence  of  a  smiilar  blookade.  In 
eongestive  glaucoma  of  longer  stancling  restitution  of  the  filtratjon  angle  is  often 
UDattaLnable,  but  evea  in  such  caaes  a  well-ii]ade  iridectomj  wilJ  sotnetimes  free 
the  ligaraentum  pectitiatum  in  the  region  of  Uie  woiind  by  tearing  away  the  iris 
from  its  root.  In  many  of  these  cases^  hawever,  and  in  chronic  glaucoma  also,  the 
succeas  of  an  iridectoniy  depends  on  the  formation  of  an  artificial  filtration 
channel :  a  minute,  penaanent,  corneo-scleral  fistula.  The  lip«  of  the  wound, 
especi&Uy  the  inner  lips,  do  not  unite  completely,  but  remain  more  or  le^s  separated 
b^  tbe  prolapse  between  them  of  a  fold  or  tag  of  iris.  The  aqueous  continues  to 
«0cai>e  at  this  point  in  to  the  subconjunctival  tissue,  and  is  thenee  absorbed.  The 
overiying  conjunctiva  presents  an  cedematous  or  pearly  appearance,  and  is  more 
or  less  elevated  by  the  oollection  of  fluid  beneath  it  Finger  pressure  carefullj 
appUed  to  the  eye  day  after  day  during  the  healing  process  aios  in  keeping  the 
tension  low,  and  probably  promotes  the  formation  oi  such  fistuhcL  £ven  weeks 
ofter  an  iridectomy  firm  pressure  with  the  finger  will  sometimes  cause  an  im- 
mediate  visible  extrusion  of  fluid  beneath  tbe  conjunctiva,  with  slackening  of  the 
globe.  In  chronic  glaucoma,  and  in  the  later  stagea  of  the  congestive  tonns,  a 
slightly  fistulous  scar  afibrds  the  best^  if  not  the  onry,  guarantee  against  a  Bpeedy 
retum  of  the  glaucoma,  and  is  therefore  a  result  to  be  desired,  After  an  iridectomy 
for  glaucoma  there  is  usuallv  a  considerable  dattening  of  the  cornea  in  the  meridian 
which  is  at  right  angles  witn  the  cicatrix  ;  in  other  words,  there  is  a  certain  degree 
cf  ectasia  in  the  r^on  of  the  cicatrix  which  probab)y  increases  the  distanoe 
bQtween  the  ciliary  bodv  and  the  lens  margin,  and  thereby  lessens  the  danger  of 
eomplete  compres&ion  of  the  filtration  angle  in  the  future. 

An  iridectomy  may  fail  in  several  ways.  Prof  u se  hiemorrhage  within  the  ey0 
at  the  tirne  of  the  operation,  or  during  the  fol]owiiig  few  days,  is  perhaps  the  one 
over  which  we  ha  ve  kast  ecmtroL  It  is  cliiefi  v  to  \ye  feared  where  the  glauooma  is 
known  to  have  been  preceded  by  intra-ocularhiemorrhage  ;  it  mav  happen  in  spite 
of  the  greatest  čare  where  there  is  advanced  degeneration  of  the  blocd-vessels  ;  it 
nuiy  be  induced  by  violent  coughing,  sneesingi  or  strainin«  of  any  kind  j  it  may 
depeud  on  dlrect  itnury  of  the  ciliary  processes  by  a  deeply  placed  incision.  Its 
avoidance  depends  Jargely  on  careful  regulation  of  the  patienfs  condition  with 
regard  to  the  action  of  D0wel  and  kidneys,  sleep,  and  absence  of  cou^h  ;  on  gentle- 
neas  in  operating,  and  on  rest  and  tranquillity  during  the  following  few  davs. 
The  worat  form  of  hiemorrhage  is  the  retro-choroidal ;  it  causes  extrusion  of  the 
lens  and  vitreous  through  the  Lncision«  and  calts  for  prompt  removal  of  the  eya 
It  is  very  rare,  Failures*  of  any  kind  through  hpemorrhage  are  quite  exceptiozuil. 
More  frequently  an  indectomy  fails  by  eflecting  neitner*  a  reojDeniug  of  the 
filtration  angle  nor  the  formation  of  a  vicarious  channeL  Thus  an  incision  which 
lies  entirely  in  the  cornea,  or  nearlv  so,  comraoiily  closes  too  quickly  and  firmly, 
giving  an  Lnext«nsible  cicatrix  wbidi  aifords  no  drainage,  Again,  a  very  fiha]low 
ehamber  with  high  tension  in  vol  ves  danger  to  the  lens.  As  the  aqueous  eacapes 
tbe  lens  is  driven  forward  by  pressure  from  behind,  and  raay  be  ruptured  against 
the  back  of  the  knife  through  the  intervening  iris  ;  or  witbout  being  actuany 
injured,  it  may  be  driven  forward8  so  forcibly  aft^r  the  operation  as  to  ukn^k  the 
wound  and  prevent  the  drainage  of  the  eve  ;  it  mav  even  De  extruded  through  the 
wouud  during  the  following  twenty-fot]r  bourn.  When|  after  an  apparently  perfoot 
operation,  we  find  on  the  following  day  that  the  iris  is  in  contact  or  Dear]y  so  witb 
the  cornea,  the  wound  not  leaking,  and  the  eye  hard,  we  have  the  formidable  con- 
dition known  as  raalignant  glaucoma.  The  aisplaced  lens  is  blocking  the  vound^ 
and  the  Ijest  chance  of  saving  the  eye  lies  m  making  a  scleral  puncture  as 
described  below,  and  followtng  it  at  once  by  Btefldy  pressure  on  the  centre  of  the 
comcA  by  means  of  a  curette  or  other  smooth  instrument,  continued  until  the 
anterior  charaber  is  re-estabUshed  bv  the  entranceof  fluid  ljetween  iris  and  cornea. 
Far  thia  a  general  amesthetic  is  Ukely  to  be  required*  If  this  manipuvre  fail,  or  if 
the  lens  be  injured  as  well  a«  displaced.  extraction  of  the  lens  affords  a  last  chanoe 
of  saving  the  eye,  the  posterior  ca  psu  le  being  divided  at  the  sanio  tirne,  80  as  to 
eatablish  free  communication  with  tbe  vitrccms  ehamber.  A  shallovr  cliamber 
after  inflectomy  noed  excito  no  apprehenKion  so  long  aa  the  tension  of  the  eye 
remains  low. 

j^c/ero^c/mt/,— This  operation  opens  the  anterior  ehamber  by  an  incision  more  or 
leii  reeembling  the  firnt  act  of  an  iridectomy,  and  leaves  the  iris  intact.  £x- 
perience  haa  shown  that  every  fnrni  nf  priraary  glaucoma  will  yield  in  some  < 
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to  sclerotomy,  bat  it  has  shown  aLso  that  sclerotomy  is  on  the  whole  lesa  trost* 
worthy  than  the  older  operatiotij  for  tlie  reason  that  the  iris  is  apt  to  occlude  tlie 
wouna  cluring  the  healing  process,  and  that  in  any  čase  the  filtration  »Dgrle 
reuiains  more  liable  to  occlusioii  than  after  the  removal  of  the  iris-segment,  Tne 
ohief  use  of  sclerotomy  is  a3  a  supplement  to  iridectoniy  wheii  the  latter  falla  to 
I>erraaiiently  reduce  the  tension.  In  the  absence  of  the  iris-segraent  it  is  a 
simple  operation^  and  is  general!y  preferable  to  a  second  iridectoiny  at  the 
opposite  side  of  the  circle*  Sclerotomy,  like  iridectomy,  may  sometimes  be  advan* 
tageously  preceded  by  a  scleral  punc  ture.  For  glaueoina  with  d<?ep  anterior 
chambei%  as  in  serous  cyclitis  and  eongenital  buphthalnios,  parftctffitefin  o/  the  eornfa 
iH  usiialiy  preferable  to  iridectomy.  In  such  časen  the  incision  niust  be  of  small 
extent^  and  repeated  if  necessary  several  times,  each  time  at  a  ditierent  part  of  the 
cornea,  For  secondary  glaiicoraa  after  cat^raot  extraction,  Bclerotoray  combined 
with  divišton  of  any  membrane  wbich  is  stretched  across  the  pupil  is  iJ3ual]y  the 
4)e8t  reraedy. 

■^  Scleral  Fmicture  or  FfMtrlor  Sclčrotojtif/, — Tlie  eye  is  turned  inwards  so  as  to 
Uspose  tbe  out^r  fjart  of  the  sclera.  The  surgeon^  taking  a  Graefe  knife  in  one 
hand  and  forceps  in  tlie  other,  seizes  the  conjunctiva  a  little  below  the  horizontal 
meridian,  and  slides  it  downwarda  a  little  over  the  sclera.  Keeping  th*^  back  of 
the  knife  towards  the  eornea,  and  the  {Kiint  directed  towards  the  centre  of  the 
globe,  he  ponctures  t!ie  sclera  at  a  p*>iDb  about  six  millimetrea  from  the  comeAl 
niargio  and  a  little  l>elow  the  horizontal  meridian.  After  entering  about  ten 
mili  i  me  t  res  the  knife  is  rotated  on  its  axis^  so  as  to  give  a  gaping  wound  through 
which  iillid  escapes,  and  slo\vly  withdrawn.  The  conjunctiva  is  then  allowed  to 
slide  Imck  into  its  plače  so  that  the  c*mjunctival  and  scleral  wounds  are  not 
directJy  continuous.  This  operation  is  useful  chietiy  as  a  preliminarj  or  adjiinct 
to  iridectoniy  or  sclerotomy.  Used  a!one,  although  it  gives  immediate  relief  of 
tension  and  corresponding  irnprovement  of  \4sioa,  it  rarely  if  ever  etFects  a  per- 
manent  cure.  A  scleral  puncture  iiiade  immediately  before  a  glaucoma  iridectomy, 
especially  where  the  chambor  is  slmllow  and  the  eye  very  hard,  facihtates  tne 
making  of  a  good  incision,  and  therehy  diminishe^  the  risks  and  the  causes  of 
possible  failure  whicli  attend  an  iridectoniv  uoder  these  circumstances.  It 
occasionally,  however,  reduces  the  tension  of  the  eye  to  such  an  extent  as  to 
hinder  ratlier  than  help  the  performance  of  the  iridectomy.  In  such  cases,  which 
in  the  writer*s  ex|>erience  are  extremely  rare,  the  scleral  punc  ture  wiJl  suffice  for 
temporary  relief,  and  the  iridectomy  must  be  postponea  until  a  more  normal 
tension  is  restored.  In  very  advanced  and  doubtful  cases,  vvhere  the  possibiIity 
of  recovering  useful  sight  is  unccrtain,  it  is  well  to  make  a  scleral  puncture  as  a 
test  operation  in  the  ti  rs  t  instance,  and  if  the  result  be  encoura^ing,  to  make  an 
iridectomy  a  few  days  laten 

Ofher  SufjstifHtes  /trT  Indectomt/.—ln  cases  of  annular  p<:isterior  synechia  with 
bulging  iris,  it  is  sometimes  impossible  to  pasa  the  linear  knife  !>etween  the  iris 
antl  the  eornea.  It  may  then  be  passerl  through  and  l^bind  the  iris  instead  of  in 
front  of  it,  and  will,  in  eutting  out,  re-est?ih!ish  the  desired  comnmnicatioo 
between  posterior  and  anterior  cliambers.  Quite  a  small  aperture  in  the  iris  may 
suffice  in  such  a  čase  tu  permaoently  relieve  the  tension. 

Incisions  and  punctures  which  divide  the  eiliary  rc^gion  in  a  more  or  less 
meridial  direction,  and  which,  if  they  involve  the  en rneo -scleral  junction,  will  oi>en 
the  a^ueoiis  and  vitreous  chanibers  simultaneously,  were  former!y  and  are  stili 
occasionally  practised-  Such  i  ne  is  ion  a  are  capable  of  giving  immedfiate  relief  and 
of  depleting  the  ciliai'y  body»  but  tliey  ai-e  not  coraparable  in  safety  or  certainty 
of  result  with  a  well-made  irtdectomy. 

Stretching  and  rupture  of  the  infra-trochlear  nerve,  and  excision  of  the  superior 
cervical  ganglion  of  the  syn]ipathetic,  are  methods  ocC"asionally  employed  where 
other  treatment  has  faile<L     The  evidence  in  their  favour  is  not  \'ery  strong. 

After- Treatment — The  essential  points  in  the  after-treatinent  are  to 
obtain  ijuietude  and  sleep,  to  apply  the  oeceH8iiry  dressings  \vith  little 
pressure,  aud  to  guard  agaiust  etooping  and  ali  sudden  or  Rtraining  move- 
ments.  So  long  as  the  ehamljer  m  emptj,  or  the  wound  obnoualy  leaking, 
the  putient  »hould  remahi  in  bed.  Finali  y,  the  re  frač  t  i  ve  condition  of  the 
eye  must  be  tested  and  corrected  with  8fH3cial  regard  to  the  astigniatiani 
which  the  operation  eommonly  sets  iip,  and  the  patient  must  he  carefully 
instructed  to  avoid  Buch  conditions  or  ha!*its  of  life  as  niight  lead  to  a  re- 
currence  of  his  malady. 
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Gl0narcl*s  Disease.    ^s^e«  Enteroptosis. 

GloSSitiS.      See  TongUE. 

Glo550-Pharyng'eaI  Nerve. 

This  nerve  cooies  out  by  tive  or  six  filameDte  from  the  upper  part  of  the 
meduila,  in  the  groove  between  the  olivary  and  restiform  bodies,  and  the 
fibres  can  be  traced  to  three  nuclei,  the  gloeso-pharjTigeal  nucleus  proper, 
the  funiculus  solitarius,  and  some  of  the  fibres,  probablj  motor,  pass  in  to  the 
upper  part  of  the  nucleus  ambiguus,  which  mainlv  belongs  to  the  vagus, 
(Some  authorities  consider  it  difficult  accuratelj  to  differentiate  the  nuclei 
of  origin  of  thia  nerve  from  thoae  of  the  vogus,  and  further  hold  that  this 
nerve  ought  to  be  de8cril>ed  as  a  part  of  the  vagus,)  The  nerve  passes  out 
through  the  middle  division  of  the  jugular  foramen,  along  with  the  spinal 
aooeflBory  and  vagus  nervea,  but  separated  from  them  hj  a  special  eheath 
of  fibrous  tissue.  In  the  foramen  it  is  external,  and  also  in  front  of  the 
otber  nen^ee,  and  bas  on  it  two  ganglia,  the  jugular  and  the  petrosiil,  which 
resemble  the  spinal  ganglia  as  regards  their  constituent  cella. 

Following  Quain'8  description,  the  nerve  appeara  below  the  interna! 
Garotid  and  jugular  vein,  and  is  directed  downward3  over  the  carotid  artery, 
and  beneath  the  stjloid  proceaB  aud  tbe  musolea  connected  with  it,  to  the 
hiDder  border  of  the  8ty!o-pharyngeus  muscle ;  then  curving  for\vards,  it 
croaaes  over  the  outer  surfiice  of  this  muscle,  and  passing  beneath  the  hyo- 
^OBStm  ends  in  bmnches  for  tlie  imaterior  part  of  the  tongue,  The  jugular 
ganglion  is  situated  in  the  jugular  foramen,  and  includes  onlj  the  lower 
fibres  of  the  nerv^e,  The  i^etrosiil  ganglion  is  situateil  in  a  smaU  depression 
in  the  i>etrous  part  of  ttie  tt^uiporal  bone,  and  from  it  the  nerve  of  Jacobson 
and  the  branches  to  the  vagus  and  sjnipathetic  ariae. 

The  nerve  supplies  serusort/  branches  to  the  back  of  the  tongue,  the 
pharynx,  Eufitacliiaii  tube  and  luiddle  ear.  Taste  fibres  for  the  poeterior 
thinl  of  the  tongue  and  neighbouriug  gustatory  mucous  membrane  aro 
carried  by  this  nerve,  The  Hbres  probably  in  most  cjises  leava  the  gloeso- 
pharyngeal  by  way  of  .Tacobson*«  nerve,  the  sinall  sin>erfieial  petroeal,  and 
tlie  otic  ganglion,  to  reach  the  third  division  of  the  trigeminua 

The  nerve  8upj>liea  inotor  fihru  to  the  fltylo-pharyngeu8  muscle,  and 
poaBibIy  middle  constricture  of  the  phiirynx.  verj'  probably  along  witb  tho 
vagua  The  nerve  also  suppHes  s^fcrtkrnj  and  vrua-diMar  fibros  to  llie 
parotid  gland  through  the  otic  ganglion  and  the  tiuriculo- tempom]  nerve^ 
and  it  is  connected  with  the  vugua,  the  third  division  of  the  fifth,  the 
aeventb,  and  the  8ympathetic. 

Etiology  and  Cliniml  Ffatures, — The  nuclei  of  the  nerve  might  bo 
injured    in    the   medu  Ha   by   ha^morrhages,  aeute  eoftaning«  ackroms«  or 
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tiimours,  and  at  the  point  of  exit  of  its  conatituent  filaments,  by  Bypliilitic 
diaease,  aneurjsin,  or  meuingitis,  and  iii  tlie  periplieral  course  of  the  nerve 
by  thrombosis  of  the  jugular  vein,  or  inflamrnatorj  9wellings,  tumours,  and 
80  fortli  compresamg  the  nerve. 

The  nuclei  sutfer,  but  never  as  an  isokted  lesion,  and  in  ticnte  and 
chroniG  bulbar  paralj&es  other  nuclei  are  alway8  included,  and  it  is  hardlj 
CDDceivable  that  in  a  lesion  afibeting  the  nerve,  vvhetber  inira-  or  extra- 
craniallj,  that  the  vagns  at  leaat  could  escape. 

The  clinical  features  can  hardlj  be  stated  with  any  degree  of  certainty, 
as  isolated  leaions  of  tbia  nerve  are  not  obtainable  io  snffieient  numbers  to 
6npply  data.  If  the  nerve  is  iujured  beyond  the  ganglia  then  taste  should 
be  lost  in  the  posterior  third  of  the  tongua  If  the  ordinary  8enaory  and 
motor  fibres  are  injnred  the  pharynx  will  be  insensitive,  and  food  is 
Bwallowed  vdth  difficulty,  partij  due  to  thia  Iosb  of  aensation,  and  partly  to 
the  muj^les  suppbed  by  this  nerve  being  paralysed. 

The  'prog7Wsis  and  diagnosis  call  for  no  special  reniark,  and  the  treatment 
must  be  npon  general  prineiplea. 
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Inteoductorv  .  .  .  .188 
Alimentaev  Glvcostjeia  .  .188 
PtJERPE^AL  „     {Livctomria)  189 

Feom  Use  of  Dbugs    ,        .        .189 

See  also  DIABETES. 

The  term  glycoauria  is  applied  to  that  condition  in  which  grape  sugar 
is  found  (emporarilp  in  the  urine.  Thirat  and  diureaia,  and  other  diabetic 
Bymptoms,  are  usvially  abaent  or  very  slight.  Many  authors  would  apply  the 
term  diabetes  mellitus  to  aH  cases  in  which  grape  sugar  is  p^rmanently 
presen  t  in  the  urine  (in  quantitiGB  suflicient  to  give  a  reaction  to  the  ordinary 
clinical  tests  for  sngar).  Cases  in  which  a  sDiall  quantity  of  sugar  is 
permaiiently  present  in  the  urine,  \vhikt  other  ByniptomB  are  slight  or 
absent,  are,  however,  sometimes  described  by  the  term  chronic  glyco9uria;  but 
it  appears  better  to  describe  sucli  cases  as  mild  forms  of  diabetes  melUtus. 

A  temporary  glyco3nria  ia  not  U8ually  foUowed  by  diabetes  mellitus  at 
a  later  period ;  but  sometimes,  after  distippearing  for  a  tirne,  the  glyoo8uria 
recnrs,  and  o(X'a3ional]y  Ijecomes  permanent,  and  the  condition  developa 
into  one  of  true  diabetes  mellitus  many  months  or  several  years  after  the 
glycosuria  was  firsi  detected. 

The  following  are  the  chief  forms  of  glycoBuria  :~ 

1.  Alimentaiit  Glvcosuria,— In  the  normal  condition  the  power  of 
sugar  destruction  of  the  body  ia  not  unUmited,  and  a  very  large  quantity  of 
saceharine  food  causes  a  aniall  amonnt  of  sugar  to  apj>ear  in  the  urina 
The  varioua  forma  of  sugar  differ  in  their  power  of  producing  alimentary 
glycosuria,  The  following  are  ttie  quantifciea  of  severni  forms  of  sugar 
which  will  produce  glycosuria  in  healfc!iy  persons  (v.  Noorden) :  milk  sugar 
over  120  grms.,  cane  sugar  150-200  gnns,,  fruit  sugar  about  200  grma,  grape 
sugar  180  to  250  gmis.  (the  sugar  should  be  given  in  one  dose,  on  an  empty 
stomach  before  breakfaat),  The  power  of  assimilation  for  starch  appears  to 
be  unlimited  in  health.  The  power  of  sugar  assimilatiou  is  sometimes  8lightly 
diminished  in  apparently  healthy  persons,  and  is  often  much  reduced  in 
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various  pathological  oonditioiis  (as,  for  esample,  Graves'  disease,  curbosk 
of  the  liver,  manjr  fevers,  chroaic  alcoholism,  obesit^)« 

In  order  to  detect  a  diminution  of  thd  power  of  augar  destructioii  (alimeiit- 
BTf  gljrooeuria)  in  any  indiTidual,  Naiinjrn  reoommends  the  following  tesi : 
— Two  hours  after  a  breakfast  of  coflfee  and  rnUk  (|  litre),  with  80*100  grma. 
of  bread,  100  grma.  of  grape  augar  are  given.  If  distinct  gljrcoauria  oocura. 
then  the  power  of  as8imilation  for  sugar  is  diminifthed. 

Some  observera  are  of  opinion  that  alimentar;  glTCoauria  (or  ffl^eosuria 
e  šoeeharo)  ib  simpljr  the  mildest  form  of  that  morbid  conditioo  which 
reachea  an  advaoc^  state  in  spontaneoiis  glTooeuria  {^li^cosuria  ex  atniflo) 
or  diabetes  meUitua  Whether  tbis  view  he  correct  or  not,  it  haa  been 
found  occasionallj  that  cases  of  diminished  sugar  deatruction  or  alimentarjr 
gljcoeuha  (detected  by  the  100  gramme  glucoae  test  as  above  deacribed) 
nave,  in  course  of  time,  developed  into  diabetes  mellitus. 

Thu8  y.  Noorden  found  that  in  4  out  of  15  obese  peraons,  temporarj 
alimentarj  gljcosuria  was  producod  bj  100  grammes  of  glucoae.  Of  theae 
four  indi%idual8  two  became  diabetic  several  jrears  later. 

In  cases  of  chronic  atcoholism  from  exGesaive  beer-drinking,  Strumpell 
bas  drawn  attention  to  the  frequeQC7  of  aUmentary  glj^cosuria  or  diminished 
pow€r  of  sugar  destruction ;  and  he  believes  that  there  is  no  sharp  Une 
betweea  this  condition  and  the  true  diabetes  whioh  is  sometimes  met  with 
in  alooholic  subjects. 

In  traumatic  neorosis  or  neuragthenia  there  is  often  a  diminished 
power  of  sugar  destruction ;  also  Ebstein  and  Asher  have  Bhown  that  trau- 
matic neurasthenia  is  sometimes  foUowed  bj  diabetes  meUitus. 

These  facts  are  sufficient  to  fihow  that  the  detection  of  a  diminiahed 
power  of  sugar  destruction  (or  alimentary  gljcosuria)  bj  means  of  the  100 
gramme  sugar  test«  majr  bo  of  some  practical  value  with  respect  to  the 
prophylaxia  of  diabetes  meUitus.  Thus,  for  example,  iu  cases  of  great  obesitj, 
in  chronic  alcoholism  (espedaUy  from  beer-drinking),  in  traumatic  neur* 
asthenia,  and  in  individuals  having  a  familj  historj  of  diabetes,  if  the  100 
gramme  sugar  test  8hows  that  there  is  a  diminished  power  of  sugar  destruc- 
tion. it  is  poBsible  that,  by  a  8uitably  r^tricted  diet,  the  development  of 
diabetes  mellitus  might  be  prevented. 

In  such  cases  sugar  and  certain  articles  yery  rich  in  starch  should  be 
forbidden ;  also  8weet  wineB  and  beer  should  not  be  taken. 

In  the  urine  ezamiuations  for  Ufe  assuranoe  sometimes  a  trace  of  sugar 
is  detected,  though  there  is  no  other  evidence  of  diaease.  In  8uch  c^iaea 
not  infrequently  the  sugar  disappears  rapidly,  and  the  urine  is  normal  next 
day.  Here  abo  the  100  gramme  sugar  test  vvould  be  of  value  as  a  means 
of  8howing  whether  there  wa8  any  diminution  in  the  power  of  sugar 
destruction,  and  of  course.  if  a  positive  result  were  obtained,  a  modified  (uet 
would  be  indicated. 

2,  PuKBPKRAL  Glycos0RTA  (Loctomiria), — It  has  loug  been  known 
that  during  the  pueri>eml  state  a  subsUince  occurs  temporarily  in  Uio  urine 
whicb  reduces  Fehling*8  soUition.  It  has  been  shown  that  this  sulisUmco  is 
lactose  in  small  quaQtity.  It  is  said  to  be  most  abundant  on  the  fourth  or 
fifth  day  of  the  puerperium,  and  it  appcars  to  be  couuected  with  engorgemeut 
of  the  breasts, 

3.  Glvcosurfa  produced  by  various  Dr0G8  and  Poisons.— (a) 
Phloridzin  diabetes. — It  has  been  shown  by  v.  Meriug  that  phlaridzui»  given 
hypodennicalIy  or  by  the  mouth,  produces  glycosuria  with  incrt^ise  in  tho 
quanttty  and  specific  gravity  of  the  urine,  both  in  man  and  in  animala 
Theae  sjmptoms  diaappear  when  the  drug  is  discontiuued     Accordiug  to 
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some  observers  there  is  no  ezcess  of  sugar  in  the  blood,  aud  the  gljrcoBuria 
ia  thought  to  be  due  to  the  action  of  the  drug  on  the  kidneja, 

{b)  Other  drugs  and  poiaons  so7fi€times  produce  slight  gljcoaiiria  if  given 
in  very  krge  doses ;  but  this  result  ib  by  no  means  constantlj  obtained. 
GlycoBuria  has  occasioTmUt/  been  observed  after  toxic  doses  of  the  foUowing 
drugs:  opiuin,  inorphia,  chloml  hjdrate,  priissic  acid.  mineral  aeids, 
inercmrial  salta,  areenic,  phosphoniR,  uraniiun  ealts,  curare,  orthonitro-phenjl- 
propioUc  acid.  caffein,  theobrouiine,  diuretin,  caffein,  sulphonic  acid,  ether 
and  chlorolbrm  narcoais,  coal  gaa  and  carbon  monoxide  poisoning. 

4.  Glvcosuria  ASSOCIATED  wiTU  VARious  DisEASES. — In  a  numb^r  of 
varied  diseased  conditions  a  alight  and  temporarj  gljcoauria  i«  met  with 
occasionaUj,  whilat  in  Bimilar  conditions  it  is  frequeutlj  absent.  The 
followiiLg  are  Bonie  of  the  conditions  in  vvhich  glyco6iiria  haa  been  sometimes 
noted:  injuries  to  the  head,  coocuaaion,  frač  ture  of  the  akiill,  cerebral 
hsemorrhage,  uieningitis,  brain  tnmoura  (verj  rare  exc€pt  in  tunioiira  of  the 
pituitarj  body,  see  article  on  "  Diabetes  "),  Graves*  disease,  locomotor  ataxia 
(very  rare),  disseminated  sclerosis  (very  rare),  raental  diaeasea  (chiefly 
melanchoMa),  cirrhosiB  of  t!ie  liver,  obe8ity,  gout ;  occasionally  after  acute 
fevera,  such  aa  typhoid,  ecarlet  fever,  measles,  diphtheria,  cholera; 
ijC€asionally  t€mporary  glycoBuria  occurs  during  pregnancy.  Gljcosuria  or 
diabetes  is  often  asaociated  with  acromegaly. 

( Wifch  i-espect  to  the  relation  of  gout,  syphili8,,arterio-8cleroeis,  and  ob€sity 
to  diabetes  and  glycoaiiria,  aee  article  on  "  Diabetes/'  In  this  article  the  forma 
of  glyco8iiria  after  removal  of  the  pancreaa  and  after  e-xperimental  leaioDS 
of  the  oervous  8ystem  are  al  so  described.) 

5.  rENTOSURiA. — EeGently  a  number  of  casea  have  been  recorded  in 
vvhich  the  urine  has  reduced  Fehling^e  aolutionj  and  the  reducing  body  has 
been  8howo  to  be  pentose — a  form  of  sugar  containing  five  atoms  of  carbon 
or  a  multiple  thereof  in  the  niolecule.  No  deli  ni  te  8ymptoms  have  been 
asBociated  with  the  presenee  of  pentose  in  the  urine. 

Dktection  of  Glvcosuria. — As  conaiderable  čare  is  sometimes 
necessarj^  in  distingiiishing  between  emalJ  quantitiea  of  sugar  and  other 
snbstancea  occasionally  found  in  the  urine,  a  fe\v  word8  on  the  clitiical  testa 
may  be  of  service.  There  are  numeroua  testa  for  grape  sugar  in  the  urine, 
but  tlie  three  most  vahiable  are  Fehbng's  solution,  phenyl-hydrazin,  and 
fermentation.  By  the  einplo)Tnent  of  these  three  testa  in  the  following 
manner  and  order,  aa  a  rule,  grai:ie  sugar  can  be  easily  detected  with 
cerUiinty,  even  when  only  a  trace  is  present. 

FehUnffs  solutkm  is  the  most  convenient  t-est.  it  is  important  to  l>oil  tho  test 
solution  iirst :  if  reddish  yeliow  oxide  of  copper  be  throwii  dowii,  or  if  a  greenish 
turbiciity  be  produced,  the  Fehling's  .solution  has  dec^rjmposed  and  a  new  specimen 
is  necessar^.  If  no  change  occur  the  Bolutiun  is  good,  aod  a  little  urine  inay  now 
be  added,  and  the  mixture  boiled.  It  is  important  not  to  udd  too  nitich  urine 
(never  more  than  the  quantity  of  Fehiing^s  solution  employed).  Also^  the  uiixture 
should  not  be  boiled  too  long.  (If  these  precautions  be  not  taken,  a  slight  turbidity 
may  occur  wlien  the  uriue  eontains  a  great  excess  of  uric  acid  or  urates)*  If  on 
testing  witfi  Feiihng's  solution  no  reaction  be  obtained,  we  uiay  aafely  conclude 
that  the  urine  ta  free  from  sugar  in  the  clinical  senae,  and  no  /urther,  Ustmg  m 
nec€ssary, 

If  an  abundant  reddish  or  yel]awish  precipitate  (copper  oxide)  occur  on  boiling 
the  urine  with  Fehlings  solution,  the  presenee  of  grape  sagar  may  be  assamed, 
providing  the  precautions  mentioned  have  been  taken,  and  providing  other  signs 
of  diabetes  mellitus  1>b  present,  such  as  increased  quantity  and  speci hc  gravity  of 
the  urine,  diuresis»  thirst,  ete.  But  the  difficulty  arises  chierfv  when  diabetic 
synaptoms  are  absent,  and  when  the  onlv  evidence  of  disease  is  the  presenee  of  a 
substance  in  the  urine  wbich  reduces  F ehling^s  solution.  Often  the  reduction  is 
slight :  it  may  consist  only  of  a  greenish  turbidity,  occurring  when  the  test-tube 
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i  ^km  difhi  dmife  k  dne  tosi^ftr.MiiietiHm  U>4j0hmt 
wliiidi  ooc&flMipattT  oocor  to  tlie  unne^  and  wlucli  rediiGe^  Feldtif 
a^cnaoiac  *eid,  alkmplon,  uric  Acid  mnd  nnJte&  in  grmM,  ereo«^  tiietoMb  paploaa>  elci 
Beooe  maa  eonBnamUarj  test  musi  be  emplojred  belbre  m  definite  opiniop  cmi  be 
givcn.    TIhb  ImbI  twt»  ooiinrai»tCH7  teste  are  pbeoTl-lnrdrum  and  fenoeiitatioa. 

The  loOawiii^  anii^  melliod  m  perfbrming  um  fmmjfj  JkjfAmim  fcil  b  o€  gntJt 
■eiyii:«t  ^>^  i^  ^  am^oI*««  resolt  be  ooluDed  we  can  saie|y  mie  tbat  the  mbsteiiee 
wlikdi  cansed  tbe  reduction  of  Febliiis^  aolntioii  wa5  not  gfmpe  augar.  A  teat-tube 
of  oiduiaiy  siaa  i$  filled  far  kaf/am  imtA  wHh  bvdrochlorate  of  pha^jrl-hjrdfmtin  (m 
uoirder) ;  tbeii  acetate  of  soda  (in  powder  or  fine  crjstak)  ia  addied  lor  anoliier 
iaf/^-imdL  Tbe  test-tabe  is balf^fiUed  with  urine andncated  direolljr  (v^^^r a  wnft 
lanp  {miiiumi  tbe  ase  ol  a  water  batliX  For  t  wo  minutee  tbe  nrine  is  kepi  boiliii^ 
like  tube  is  Ibon  plaoed  in  tbe  test  stand,  and  t^eotv  or  thirt v  minute«  la^tor/u 
gnpe  sogpr  be  present^  tbe  depostt  at  the  bottom  of  the  te&ttube  is  lciinid,on 
nd^otoopteal  esamination,  to  oontain  nsedle^sbaped  ciy8tals  of  a  brigbt  ^elJciv 
eoloar,  Ofien  the  crTstak  are  amoged  in  sbeaves  or  rosettea  li  tbeae  ci^slals 
cantiot  be  deleetedp  the  urine  is  free  mm  grape  sugar  in  tbe  cJiniiml  eenn^  aiid  ne 
fnrther  testing  is  neoesaarj.  An  abotidant  deposit  of  tbe  crvstais  in  tbe  lest-tabe 
is  in  ali  probability  dne  to  grape  mjt^,  But  lactoee  proauoee  T^ow  globoka 
with  sbort  smnes^  and  gljcuronie  add  small  Tel1ow  orjitaU.  Henee  wben  a 
poet  ti  ve  resnlt  is  obtained  with  the  ph6nyl>hjanirin  test  it  is  always  best  to 
em^oj  tbe  lermeoktation  teit^  wbicb  is  tbe  most  reliable  metbod. 

^i^/trmmtatiom  ieti  maj  be  oanvenietitlj  earried  out  iii  ^ '  ner : — 

Tvo  ordinaij  test-tubes  of  eoiial  size  are  emplojed.   Tbe  -  erman 

jeast  (weigbed)  is  plaoed  in  tne  bottom  of  eacb  (about  iS  oi  ute  tuin?  is  nuM  witb 
Ibe  jeast)*  Oue  test- tube  Is  dlled  with  nonnal  urine,  tbe  otber  witb  the  suspected 
urine.  The  mouth  of  eacb  test-tube  is  closed  witb  an  in^  ^  -  topper, 
perforated  witb  a  sbort  pieoe  of  glass  tubing  bent  twiee  at  ri^  le  two 

test-tubes  are  inverted  and  kept  side  bj  side  in  a  warm  plače,  ^•^  n,i^  .^^^ir^-^-rted  in 
a  gjass  tumbler.  In  tventj-four  hours,  at  tbe  top  of  tbe  test-tabe  contaiiiiog  the> 
normal  urine  witb  jeast,  a  small  bubble  of  gas  will  bave  collected.  (This  gas  is  giiren 
off  by  tbe  jeast  itsell)  At  tbe  top  of  tbe  tube  containins  tbe  susnected  urine  wtth 
Teast,  if  grape  sugar  be  present,  a  greater  quaatity  of  gas  wiU  ha  ve  collected. 
The  gas  mav  occupy  one^quarter,  or  one-balf,  or  the  wbole  of  the  tube«  according  to 
tbe  quantity  of  sugar  preaent  Aut  exeess  of  gas  iti  tbe  tube  oontaining  the 
suspected  urine^  bejondfthe  small  bubble  of  gas  in  the  tube  oontainin^  the  normal 
urine,  will  indicate  grape  sugar  or  other  fiennentable  sugar  witb  oertaintj, 

LITERATURE.^ For  nikmaim  oa  gIjtMMtris,  ioe  sftiole  ''DisImIis  mcUilnt";  sko 
SnuiTis,  ZeiiMKnft/,  kOm,  M*d.  Bd.  sxsis.  1900. 


Goitre.    »šV**  Thvkoid  Gi*and. 

GonorrhOBa.. — Thia    »ubject  is  taken  up  as  foUow8:   the  local 
ctiong   under  "Urethra'*;    the   general   effects   uuder   "  Kbeumatism '* 

and  '*  Joint8  ";  the  results  of  gonorrha;al  infection  in  the  fenude  are  the 

subject  of  a  sepaiute  article  on  "  Cjfonorrhoaal  Infection/' 


GonorrhOBal    Infection.  — AUhough  the8)>ecml  luti mniia- 

tioDS  resultitig  froia  an  attack  of  gonorrhu^a  ha  ve  l>een  couaideiVAl  uiuier 
their  appropriate  headingfi,  it  mil  be  convement  to  summarise  the  ellects 
produoed  bjr  gonorrbcBal  infection  in  the  female. 

In  the  acule  form  the  vulva,  vulvo-vaginal  glanda,  and  urathni  are  in- 
volved,  aocompanied  by  8welliBg  of  the  inguinal  ^lands  and  even  iibe^ess 
formiition.  The  vagina  is  stated  by  «oine  authorititvn  to  1»*^  nirely  aflV*ctod, 
but  this  depends  entireljr  on  tbe  cbaracter  of  thr  '  'm1  lining.  In 
children  the  vagina  is  afiected.     In  adulta  where  t«  -  u  has  occurred 

frequently,  the  vaginal  wall8  offer  more  resistance  to  the  action  of  the 
poiflon.  A  secondaij  vaginitis  is  not  tnfnjquBntly  producod  througb  tbo 
diachaige  from  the  cervisc  uteri,  oatising  descitiamattou  of  Uio  superfioial 
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lajrers  of  the  vaginal  epithelium.  CEdema  of  the  labia  is  a  moat  important 
aign,  accompanied  in  manj  cases  hj  auperficial  ulceration.  The  urethral 
orifice  is  intiamed,  and  on  pressure  on  the  urethra  with  the  finger  introduced 
into  the  vagina  a  purulent  discharge  exudes. 

The  distinction  between  a  gonorrhceal  attack  and  one  due  to  other  cauaes 
is  chiefly  the  degree  of  intiammation,  and  previous  to  the  discoveij  of  the 
gonococcuB  the  severi  tj  alone  wa8  relied  npon  to  settle  the  diagnosis.  Now, 
however,  the  diseharge  should  be  exaniined  mieroacopicallj  to  discover  the 
presence  or  absence  of  the  apecial  micro-organiam.  In  acute  cases  there  is 
further  inHammation  and  erosion  of  the  cervical  mncosa,  from  which  a 
copioiiB  purulent  discharge  tiow8.  The  sjstematic  examination  of  the  dia- 
charges  in  cases  of  gonorrham  bas  demoostrated  the  important  influenee  of 
the  cervical  discharge,  not  only  in  acute,  but  also  in  cbronic  gonorrhcea.  In 
the  latter  group  of  cases  the  cervical  discharge  remaina  infective  for  a 
lengthened  period. 

Where  sui table  treatment  haa  been  emplojed  the  disease  may  be  cured 
before  it  haa  epreiid  tarther,  and  the  more  serioue  complicationa  averted.  If 
however,  douchiug,  the  incautious  uee  of  the  sound  or  other  instrument,  bas 
ca  used  an  up\vard  exten8ion  of  the  poison,  the  body  of  the  uterus,  the 
ovaries  and  FaUopian  tubes,  the  pelvic  peritoneum, and  c-ellular  tissue  become 
in  turn  involved  in  tlie  disease,  Owing  to  the  changes  prodiiced  in  the 
ovaries  and  FaUopian  tubes  sterUitj  is  a  frequent  con8eqneiice.  Well-marked 
example8  of  what  bas  been  tenned  acute  ascending  gonorrhcea  are  found  in 
puerperal  cases,  where  iofection  has  occurred  late  in  pregnancj,  and  where 
the  changes  in  the  genital  tract  produced  as  a  result  of  the  deliverj  of  the 
child  favour  the  upward  extension  of  the  gonorrhoial  poiaon,  D  urin  g  preg- 
aancj,  owing  to  increased  secretion  of  mucus  and  epithehal  desquamation, 
the  vagina  ia  more  liable  to  be  affected. 

The  severitj  of  the  attack  in  acute  cases  prompts  the  sufferers  to  seek 
medical  relief.  In  the  subacute  and  cbronic  cases.  where  the  sjmptoma  are 
sligbt,  the  disease  is  allowed  to  progress  untreated,  unless  some  further  com- 
phcation  arises.  There  is  further  the  ditficultj  in  persuading  the  clasa  of 
patients  who  sufTer  from  gonorrhoea  to  continue  treatment  until  they  are 
completelj  cured.  Such  patients  vnih  a  gonorrhceal  discharge  from  the 
cervix  uteri  continue  to  be  sourcea  of  infection  to  those  with  whom  they 
conie  in  contact. 

Wben  a  čase  of  endo-oervicitis  oomes  for  treatment,  it  is  well  to  examine 
the  discharge  for  gonococci,  for,  as  alreadj  mentioned,  the  passage  of  the 
Bound  or  other  instrument  favours  the  upward  extension  of  the  gonorrhoeal 
poison.  It  should  be  added  thafc  the  periodic  congestion  resulting  from  the 
menstrual  functions  tends  to  keep  up  or  aggravate  the  cervical  catarrh. 
There  is  considerable  difficultj  in  estimating  the  proportion  of  cases  of  sal- 
pingo-ociphoritis  which  are  due  to  gonorrhoea.  Staiistic^  have  been  pub- 
liahed  by  several  German  writers  with  a  view  to  determining  the  exact 
proportion.  The  atatement  that  |th  of  the  cases  ia  due  to  gonorrhoeal 
infection  is  probablj  correct.  Septic  infection,  the  result  of  a  confinement, 
a  miscarriage,  or  **  persistent  local  treatment  I"  to  the  cervix  uteri,  and 
tuberculous  infection,  are  anawerable  for  the  remainder, 

The  clinical  features  of  the  cvases  of  ascending  gonorrhcea,  with  implica- 
tion  of  the  Fallopian  tubes  and  ovaries,  will  be  best  understood  by  describing 
a  typical  example : — 

A  healthj  young  woman  has  married  a  man  w!io  had  contracted  gonor- 
rho&a  8ix  nionths  previouslj,  and  who  bel ie ved  he  wa8  cured  Three  or 
four  days  after  marriage  his  wife  complains  of  pain  and  soreness  on  passing 
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water,  accompanied  by  vaginal  discharge.  The  intensity  of  the  initial  mani- 
featations  may  vary  considerably,  but  the  history  of  definite  local  signs  and 
0yinptoins  can  ii8ually  be  obtained  The  vagmal  discharge  persiats  long 
after  the  dysuria  has  disappeared.  Menstruation,  which  before  marriage 
had  been  regular  and  almost  painless,  soon  becomes  irregular  and  preceded 
by  considerable  pain*  The  pain  eominences  gradually  in  the  intermenstnial 
periodBp  and  is  aggravated  by  standing  or  exertion.  It  is  felt  not  only  in  the 
iiypogastric  and  iliac  regions,  bnt  also  in  the  sacral  r^on,  and  e^tending 
down  the  thighs,  The  pain  may  or  may  not  be  relieved  by  the  menstrual 
flow* 

The  patient  soon  begins  to  lose  flesh,  and  is  unable  to  do  any  work,  and, 
as  the  8everity  of  the  sjTnptoms  increoses,  may  be  entirely  coniined  to 
bed.  She  becomes  a  chronie  invalid,  dragging  on  a  weary  exi8tence,  never 
free  from  aches  and  pains.  Dnring  the  progress  of  the  ilhiess  the  pain  is 
liable  to  acute  exacerbation8,  aoeompamed  by  elevation  of  temperature, 
thirst,  naiisea,  and  actual  vomiting.  Such  attacks  are  frequently  termed 
by  patieuts  '*  intianimation  of  the  bowels/*  but  are,  in  reality,  due  to  pelvic 

Critonitis,  spreading  from  the  Fallopian  tute,  or  in  the  severe  cases  actual 
kkage  of  pus  through  the  abdominal  osti\ini  before  it  has  become  occluded. 
Sterility  develops  as  a  oonsequence  of  the  tubal  disease. 

On  ahdominal  €xaminatwn  either  no  swelluig  may  be  detected,  or  a 

8welUug  in  the  iliac  r^ons,  tympanitic  on  percussion  due  to  adherent  in- 

testine,  wMeh  may  in  bad  cases  form  a  roof  to  the  pelvis,  thus  rendering 

1  aH  al*dorainal  operation  veiy  ditticiilt.     TVTiere  large  collections  of  pus  have 

formed  in  the  tu  bes  these  may  be  palpated  per  abdomen. 

Va^inai  €xamination  reveals  a  mass  sitiiated  on  one  or  both  sides  of 
the  utenis  posteriorlv.  If  nnilateral,  the  iiterus  is  pushed  toward8  the  sound 
side,  and  will  prolmbIy  he  movable  with  the  maas.  The  vaginal  roof  on  the 
affected  side  is  depreased,  If  bilateral.  the  maaseap  when  of  large  size,  may 
interfere  with  the  mobiIity  of  the  uterus,  that  organ  being  fixed  in  the 
centre  of  a  bilateral  swelling,  The  vaginal  roof  on  both  sides  is  depressed. 
The  masses  in  the  pelvis  are  either  the  tubes  and  ovaries  matted  together 
by  adhesions,  or  definite  punilent  collections  in  the  tubes  or  ovaries,  or  in 
both. 

Where  definite  purulent  coHections  exist,  the  pus  must  be  evacuated. 
I  The  method  of  doing  this  need  not  be  discussed  here.  The  treatment  of 
the  cases  where  no  purulent  collection  exists  haa  led  to  much  eontroversv, 
The  results  of  operation  are  disappointing ;  pain  freciuentlj  persists ;  whereas 
the  expectant  treatment  by  rest  and  suitable  remedies  has  given  fairlv  good 
results,  and  should  alway8  be  tried  before  an  operation  is  recomniended. 
Complete  recovery  may  follow  when  gonorrhceal  salpingitis  has  been  pro- 
perly  treateA  It  is  erroneous  to  suppoee,  as  some  writers  do,  tliat  aH  cases 
require  operation, 

A  word  rnay  l>e  said  conceming  the  8teriHty  which  t^sults  from  gonor- 
rhocsal  infection.  There  mav  l>e  abeolute  stenlity,  but  more  frequently  the 
Bl-eri1ity  is  relativo  (the  "one-child  8terility  "  of  Sanger).  The  phenomenal 
8terility  of  prostitutes  is  probably  due  in  part  to  the  preeence  of  adhesions 
fixiiig  the  Fallopian  tubes  and  ovaries,  and,  further,  to  atrophic  changes 
ooournng  in  these  organs  as  a  result  of  pi^eceding  disease.  Many  prostitutea 
I  have  had  ono  cbihi  and  are  afterward8  sterile.  The  birth  of  the  cliild  may 
have  been  the  cause  of  their  adopting  this  mode  of  life«  or  it  may  h&ve 
favoured  the  upward  spread  of  the  gonorrhaeal  poison. 

Tlio  diagnosis  of  gfniorrhoml  cases,  where  the  hifltory  is  indefinite  or 
uareliable,  is  alwa}^  difficult  apart  from  W.'leri<ilogical  testa.  If,  howover, 
voi*  IV  13 
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a  patient  who  shortlj  after  niarriage  developa  s^Tiiptoms  as  detailed  in  the 
illustrative  example,  and  who  has  Bofc  had  any  local  treatment  or  vaginal 
examiiiation,  nor  aiiy  miacarriage  or  confinement,  and  in  whom  tubercle  cau  \ 
be  excluded,  the  cause  is  probablj  gonorrhcea. 

"  Latent  Gonorrhcea." — Many  writer8  Imve  persisted  in  stating  that 
an  attack  of  gonorrliaia  cannot  be  completely  cured,  and  altliaugh  apparently 
cured,  tends  to  reciir  after  alc^^holic  exces8  or  8exual  iodidgenc^. 

Where  treatment  has  been  ineffectual  or  neglected,  the  diacharge  may 
persiBt,  but  with  snitable  remediea  the  disease  can  be  thorougbly  eradUcated. 
Ever  and  anon  casea  occur  w]iich  are  capable  of  producing  gonorrha^al 
infection  for  two  or  more  year9.  I  know  of  no  čase  defimtely  authenticated 
in  whic!h  the  pus  contained  gonocoeci  after  fonr  year9. 

In  the  majority  of  the  very  chronic  cases  reported  the  proof  of  th6 
presence  of  gonococei  is  incomplete. 

Noeggerath,*    whose  sta  temen  te  are  mnch  exaggerated,  insisted  on  the 
importanee  of  whafc  he  termed  "  latent  gonorrhoea."     He  believed  that  a 
man  is  never  conipletely  cured  of  an  attack  of  gonorrhcea,  aod  that  that  i 
man  is  certain  to  infect  his  wife. 

It  Ls  fiuiher  siipposcd  that  in  caaea  of  so-called  "  latent  gonorrhoea  "  in- 
dulgence  in  alcohol  or  marital  interconrse  bringa  to  lile  certain  gonocoeci 
which  are  lying  in  a  dorniaot  state. 

If  an  attack  of  gonorrhiea  in  the  male  remains  unciired,  the  afifeetion  is 
mcreased  by  indulgence  in  alcoliol  or  by  aexual  interconrse.  This,  however, 
is  a  čase  of  chronic  or  neglected  gonorrho3a,  not  one  of  so-called  latent  i 
gonorrbcea. 

After  a  severe  attack,  even  when  the  disease  has  been  cured,  a  discharge, ' 
purnlenfc  or  miieoid,  niay  result  after  alcoholic  or  8exnal  indulgence.  In  snch 
cases,  however,  no  gonocoeci  can  be  demonstrated  in  the  pus. 

Where  a  patient  has  had  several  attacks  of  gonoiTho^a  the  urethra 
becomes  BtructiiraUy  albered,  and  althongh  these  attaeks  confer  a  certain 
immunity  as  regards  the  actiou  of  the  gonococcus,  the  urethral  iniicosa  J 
becomes  undiily  sensitive  to  the  action  of  other  pna  organisms.  Any  in- 
creased  congestion  or  irritatioo  may  give  rise  to  a  purnlent  uretliritis.  No 
gonocoeci  are  found  in  the  pus. 

The  great  advaotage  which  has  accrued  from  Noeggeratb^s  work  is  that 
the  medical  profession,  and  through  it  the  puhlic,  have  been  educated  to  the 
importanee  of  ha\dng  an  attack  of  gonorrhoea  eompletely  cured.  Further, 
the  suffering  and  miseij  which  attends  gonorrhceal  infection  in  the  female 
has  been  demonstrated  by  other  workers,  and  patients  are  now  treated  in 
the  early  stagea,  and  the  diseased  cured  before  important  internal  organa  are 
involved. 

The  suggestion  of  the  term  "  latent  gonorrbcea "  has  led  to  a  deal  of 
what  may  be  termed  speculative  pathology,  \vhich  has  been  ridiculed  by 
those  opposed  to  the  inHuence  of  miero-organisms  in  disease.  It  would  be 
well  to  discontinue  tliia  term,  as  such  cases  are  better  named  uncured, ' 
neglected,  or  chronic  gonon^hoea. 

The  Charmter  of  tke  In/ection  uyhich  causes  the  Complications  and 
Sefiielm  of  Gonorrhcea, — This  is  a  difficult  question  to  decide,  and  in  the 
present  etate  of  our  knowIedge  we  are  unable  to  arrive  at  detinite  conclu- 
sions, 

The  possibilities  may  be  briefly  stated  as  follows  : — 

(1)  Pure  gonorrhceal  infection,  the  result  of  the  invaaion  of  gonocoeci 
alone. 

1  IHe  talente  Gonorrhoea  in  \eeihlichen  OcschhchL     Boiin^  1872, 


)NORKH(EAL  INFECTION 


1% 


(2)  Mized  infection,  the  result  of  the  iovasion  of  pus  organiams,  which 
have  developed  in  the  mueous  sarface  originali;  attacked  by  the  gonococci. 

(3)  Secondary  infection,  where  the  gonococci  produce  the  complication^ 
,  follo¥fW  later  hj  the  entrance  of  pufl  organiams,  both  esdsting  together 

imtil  gonococci  die  or  are  overgrown  by  the  pus  oocci 

(4)  Toxic  infection — the  complicataonB  maj  be  the  result  of  the  abeorp* 
tion  of  toric  products  produced  by  the  gonococci  or  the  pus  organisma, 

Under  one  or  more  of  these  headiugs  the  compUcationa  and  8equekB  of 
gonorrbcea  may  be  explained. 

It  is  probable  that  a  certain  amount  of  toxic  infection  is  preaent  in 
everj  čase. 

From  the  writer'8  own  observations  he  is  led  to  conclude  that  the  effect 
of  the  action  of  the  gonococcos  on  the  particular  soil  attacked  is  to 
convert  that  soil  in  to  a  sui  table  medium  for  the  growth  and  development 
of  pus  organisms. 

K  the  invasion  of  pus  organisms  be  great  we  may  have  various  compli- 
cations  developed  quite  apart  from  the  action  of  the  gonococcua. 

In  the  oonsideration  of  this  subject  we  may  Se  led  a8tTay  if,  after 
eonstantly  finding  the  same  collection  of  organisms  in  certain  leaions,  we 
fix  on  one  species  as  specitic,  and  negleet  the  others  as  contaminations. 

The  majority  of  the  complications  in  the  female  are  due  to  a  niixed 
infection  or  to  a  8econdary  infection.  The  cases  of  rapid  upward  spreading 
of  the  disease,  attended  l»y  the  formation  of  pyo6alpinx,  are  in  ali  proba- 
bility  cKamples  of  secondary  infection,  The  more  chronic  cases  are  rather 
6xamples  of  mixed  infection. 

The  more  efficient  drainage  for  the  female  discharges  renders  the  occur- 
renče  of  marked  tomc  phenomena  less  frequent.  Where,  however,  the 
outi!ow  is  obstructed,  as  in  certain  cases  of  pyo6alpinx  and  ovarian  abscess, 
then  toxic  phenomena  do  occur  The  presence  of  such  phenomena,  how- 
ever.  depends  entirely  on  the  ^^^^lence  of  the  purulent  eontents,  as  many 
*  cases  of  pyo8alpinx  and  ovarian  abecess  are  unattended  by  much  sjsteniic 
disturbance,  not  even  elevation  of  temperature, 

Although  it  is  stated  that  articular  complications  are  relatively  rare  in 
women,  it  will  be  found  that  in  the  majority  of  cases  a  history  of  joint  pains 
can  be  elieited.  The  occurrence  of  eflusion  into  one  or  more  joints  is  not 
tmcommon,  and  ankylo6is  may  develop  as  a  con3equence.  More  frequently, 
however,  the  joint  aflectiona  are  not  severe,  consisting  in  pain  on  movement 
accompanied  by  little  or  no  effuBion,  The  po88ibility  of  gonorrhceal  infec- 
tion as  a  cause  of  sjmo^itis  in  women  should  alway8  be  remembereA  In 
the  lower  extremity  the  knee  and  ankle  joints  are  most  commonly  afiected. 
In  the  upper  extremity  the  wrist-joint  is  selected. 

Trmtment. — Tliis  ia  diacussed  under  the  Complications  of  Gonorrbcea, 
and  only  a  short  6ummary  need  be  given  here. 

In  acute  cases  rest  in  bed  should  be  advised,  and  in  addition  the  avoid- 
ance  of  injections,  which  undoubtedly  are  very  harmfuL 

The  writer  does  not  recommend  douching  even  in  chronic  cases,  as  in 
both  the  treatment  ctm  be  more  e£rectuaUy  and  thoroughly  doae  by  awabbing 
out  the  vagina  through  a  speculum  with  strong  silver  nitrate  or  carbolic 
acid  solution.  A  sinular  application  may  be  made  to  the  endo-cervix,  and 
not  carried  into  the  body  of  the  uterus.  In  acute  cases  an  aniesthetic  may 
be  required  owing  to  the  pain  and  difiiculty  in  introducing  a  emeculum.  If, 
however,  this  treatment  by  swabbing  out  the  vagina  be  properly  carried  out 
the  onset  of  the  diseaae  may  be  checked. 

Too  fre4U0ntly  tlie  patienU  have  used  douches,  or  have  been  advised  to 
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use  them,  with  the  resull  that  the  upward  exfcensioii  of  the  diaeaae  has  been 
increased, 

Now  that  gonorrhcea  has  been  proved  to  be  due  to  a  microbe  whoae 
effectfl  are  at  firat  purelj  local,  involving  mucous  membranes,  it  fbllow8  that 
the  rational  treatment  conaists  in  an  earlj  destniction  of  this  iiiicrobev 

For  thia  purpose  a  germicide  is  required  whicb  haa  the  power  of  Boaking 
into  the  mucouB  surface.  Nitrate  of  silver  aod  strong  carbolic  acid  posseBS 
thia  power,  and  are  the  best  applications. 

If  the  iminediate  treatment  of  gonorrhceal  infection  was  more  effieiently 
emplojed,  less  woiild  be  heard  of  thoae  serioua  forms  of  ascending  gonorrhoe^ 
inflammatioD. 

In  pregnant  women  a  thorough  Bwabbing  ont  of  the  vagina  will  prevent 
the  upvvard  spreading  of  the  diseaae  after  the  eonfinement,  and  will  save  the 
eyes  of  the  child  from  infection  at  birth. 

In  addition  to  refit  in  bed  and  avoidanee  of  injections  tlie  bowels  should 
be  kept  freelj  open  bjr  saline  aperients.  Alcohol  should  be  forbidden, 
For  further  details  the  reader  is  referred  to  the  special  articles  "  Vaginitis/* 
"  Vulvitis  "  etc, 

Medko-hgal  Aspects  of  Gonorrhoeal  Infection. — ^The  diecoverj  of  the 
gonocoocus  was  at  once  hailed  as  of  importaoce  in  medico-legal  work,  e.g,  in 
caaes  of  rape  where  gonococci  were  discovBre<i  in  the  vnlvo- vagina!  discharge 
of  the  victims  wben  the  accnsed  snffered  from  gonorrhcea. 

This  is  certiiinlj  an  iniportant  corroboration  ;  etiil  bacteriological  scienca 
18  not  jet  sufificientlj  exact  to  warraEt  our  making  very  dehnite  statementa* 
There  are  stili  maoy  important  points  requii'ing  elucidation  before  we 
can  reach  that  degree  of  accnracy  required  for  expert  |  evidence  in  a  court 
of  law. 

A  great  controver8y  has  exiBted  for  some  ti  me,  and  etill  exi8t8,  concerning 
the  nature  of  the  vnlval  discharges  in  infants  and  young  children.  Indeed, 
their  occnrrence  has  lieen  used  as  a  foundation  for  false  charges  of  rape 
against  innix;ent  indi\iduala  In  such  cases  a  carefnl  examination  should 
be  made  of  the  vulva,  noting  the  presence  or  abaence  of  excoriation3.  and 
in  addition  the  discharge  should  be  uiicroscopic4illy  examined  to  determine 
the  presence  or  absence  of  (a)  spermatozoa,  (h)  gonococci.  The  cbief  diffi- 
culty  Burrounds  the  identity  of  the  gonococci,  for  varioua  Continental 
authorities  ha  ve  stafced  that  these  cases  of  vulvo- vagini  tis  in  infants  and 
young  children  are  aU  due  to  gonorrhcea, — sorae  beingcansed  by  direct  infec- 
tion, \vhile  others  are  due  to  infection  from  dii'ty  towels,  linen,  etc. 

In  thia  relation  it  must  be  remembered  that  there  is  a  popular  supcr- 
fitition  that  8exual  intercourse  with  a  virgin  wiU  cure  an  attack  of 
gonon-hocal  nrethritis. 

A  seriea  of  cases  of  vnlvo-vaginitis  in  children  were  carefully  examined 
by  the  writer  of  this  article,  with  the  resiilt  that  altbough  a  few  are 
gonorrhcea!  the  great  majority  are  not. 

The  reason  why  so  many  conflicting  statements  have  appeared  in  papers 
written  on  this  subject  is  that,  as  the  writer  believes,  mistakes  have  been 
made  over  the  identity  of  the  organism  preseot. 

In  the  vulvo-vaginitis  of  infants  aod  young  children  the  discharge 
frequently  contains  an  organism  resembling  closeIy  in  foiTa  and  eolour 
reactioos  the  gooococcus,  but  differing  in  this  important  point,  that  it  can  be 
cultivated  on  gelatine,  whereas  the  gonococcns  does  not  grDW  on  this  mediura. 

It  is  this  organism  wbich  has  been  mistaken  for  the  gonoc(x?eus,  and  has 
led  to  the  erroneous  statements  which  have  been  made  on  the  etiology 
of  vnlval  discharges  in  children. 
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The  identitj  of  any  micro-orgaaism  is  Dot  complete  until  the  moet 
reliable  evidence  of  all^  viz.  the  cultivation  test,  hag  been  furnished.  If 
theo  the  pumlent  diseharge  be  examiDed  microecoptcallj,  and  the  organiame 
cultivated,  a  more  correct  view  of  the  cauaation  of  this  diaease  will  be 
obtained.  It  will  be  found  that  a  large  number  of  the  contribiitions  on 
this  question  may  be  disregarded,  as  in  the  investigation  of  the  Bubject  the 
cultivation  teat  wa8  not  emplojed. 

In  countries  where  prosti  t  utes  are  8yst^matically  exaniined,  bacterio- 
logical  tests  shonld  l>e  applied  te*  the  discharges  before  declaring  that  a 
wonian  is  fi-ee  from  infection.  The  etatistics  furnished  from  varioiis  large 
Continental  cities  8lio\v  how  frec|iiently  gonorrh«7^a  is  foimd  among  women 
of  this  class.  The  bacteriological  te^U  (microscopic  and  cultural)  n^^uii-e  to 
be  oft  repeated,  manv  specimens  of  the  diseharge  being  exaniined,  and  at 
different  periods,  before  a  de  fini  te  opiniou  is  given. 

LITERATURE. —NoEOERRATH.  Die  laUtde  Ooncrrhoe  t  a  wiblithen  Omehlichl,  Bonn, 
lS72.--BttMM.  Dtr  Mikro-orffanifmuM  der  ^onorrhUittken  SeJdeimhaut-ErkranJtun^fen^  1886, 
Wie«bAden.  —  M*Cann.  **The  jEtiology  of  Gonoirlia*«/'  Trajisactiona  o/  the  ObiUtrkal 
Soeiety  o/ Lmidon^  vol  xxxnii, — BuMM.  **Die  gonorrhaiachen  Erkr»nkung«D  der  wciblichcn 
Ham  und  Geiichleclitaorgane,"  VetU  Hajidbueh  der  GyndMog%$,  voL  L  p«  427  U  t€q*  16$7* 
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Introduction. — It  haa  been  tnily  aaid  that  if  a  8prightly  writer  wi8hed 
to  make  fim  of  the  medical  profession,  nothing  would  give  him  a  better 
opportnnity  for  the  exerciBe  of  his  aarcasm  than  the  ex treme  varietj  and 
the  very  opj^osite  character  of  the  regime  which  this,  that,  and  the  other 
medieal  aulhority  have  laid  down  for  the  <lietetic  treatment  of  the  gouty 
8tate.  Some  recomraend  a  diet  mainly  vegetarian  in  character,  others  hnd 
salvation  in  nie^it  and  hot  vvater,  and,  apart  from  these  two  estremes,  when 
we  have  regard  to  the  numerous  articles  of  foml  and  drink  in  daily  uae,  we 
hnd  very  few  that  are  not  as  etringently  forbidden  by  some  writerB  aa  they 
are  highly  commended  by  others.  The  reaaon  for  this  is  readily  found  in 
our  ignorance  of  the  exaet  nature  of  the  disease.  After  ages  of  inquiry  we 
know  gout  only  by  the  order  and  character  of  i  ta  phenomena,  and  have  yet 
to  leam  its  in  ti  mate  nature  or  the  Bt^ecial  eause  which  produces  it,  We 
lmow  BO  very  few  defiMitely  establiahed  facts  of  inifiortance  in  the  etioloffy 
of  the  difieafte  that  a  doiibting  practitioner  may  weil  be  pardoned  when  ne 
aaks  if  we  know  any.  But,  in  proportion  aa  the  facts  are  few,  the  hvpo- 
ihesea  are  numeroua,  and  the  too  ready  acceptance  of  concluaionB^  lacking 
conHrmation  in  geuerally  noceptod  faets,  hua  boeo  reeponsible  in  great 
tneaisure  for  rutarding  our  kuowledge  uf  the  diaeajae. 
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As  we  cannot  yet  give  the  phjsiological  hiatorj"  of  gout,  we  should 
adopt  a  pathologj  founded  so!ely  oq  facts  unallojed  by  hjTJotheses,  and 
conformable  to  ali  that  wq  keow  of  the  lihjmologj  of  animal  life.  In  the 
coiirse  of  our  iiiquiry  as  to  the  appropriate  treatment  it  cannot  fail  to  be 
remarked  how  much  this  treatmeot  is  dependent  on  the  same  general  prin- 
ciples  which  guide  na  in  other  diseases,  and  how  little  consideration  it  admits 
for  the  special  oature  or  cliaracter  of  gout, 

There  are  two  pointa  that  should  ever  be  before  those  who  work  or 
write  on  this  subject.  Ali  clinical  exp^erience  teaches  us  that  we  are  dealing 
with  a  conatitutional  disease  whose  natural  hifltory  ineludes  a  Liability  to 
rapid  and  apparently  inexplicaMe  variations,  offcen  fortiinately  of  the  nature 
of  amelioration  or  complete  disappearance  of  Bjmptoms.  If  these  natural  t 
variations  occur  coincidentlj  with  the  use  of  some  supposed  therapentic 
measure,  medicintd  or  othenvise,  there  ia  a  risk  of  the  observer  wrong- 
fullj  ascribing  the  benefit  to  the  therapeutic  agent  emplojed,  when  it  is 
in  reality  due  to  the  self-rightiog  power  of  nature.  He  becomes  vvhat  Sir 
W.  Eoberts  aptly  termed  the  \actim  of  niisinterpreted  8eqiience8.  Another 
fniitful  source  of  error  is  the  laboratory.  Only  too  frequently  have  meaeures 
which  niay  have  appetired  on  theoretical  grounds  to  be  applicable  to  the 
treatment  of  the  disease  euccumbed  before  the  searehing  Hght  of  practical 
experience.  The  fallacies  in  experimental  laboratorj  work  are  so  numeroua 
that  great  čare  muat  be  exercised  in  drawiug  any  conclusions  from  this  Une 
of  inquiry,  and  should  the  conclusions  arrived  at  not  be  in  harmony  with 
the  teacliings  of  clinical  experience  they  inay  well  lie  abandoned* 

A  few  words  about  the  term  uric  acid  diatkesis.  Uiider  this  term  are' 
generally  included  two  conditions— gout  and  lithiemia— which  have  only 
one  im^Hjrtant  point  in  conimon.  In  both  the  excretion  of  free  uric  acid  in 
the  urine  playa  an  imponaot  part.  The  frequent  association  of  these  two 
conditions,  either  in  the  same  indi\ddual  or  in  difterent  membera  of  the 
same  family,  has  not  iinnaturally  led  to  the  belief  that  there  is  an  exceed- 
ingly  close  relationship  between  them,  even  to  the  exteut  of  regarding  uric 
acid  calculi  as  gouty  deposits  in  the  urinary  tract,  While  we  must  admit 
the  probable  existence  of  a  very  close  relationship  between  the  two  con*] 
ditions,  tliej  yet  piesent  sufficient  points  of  difference  in  their  appearancea 
and  reaults  as  to  jastify  us  conaidering  them  separately.  The  etiology  and 
treatment  of  uric  acid  calcuh  wiU  be  conaidered  later  (see "'  Uric  Acid  ") ; 
for  the  present  we  are  concerned  with  gout  propen  The  subject  is  admittedly 
a  complex  and  difficult  one,  and  while  its  adequate  presentation  involvea 
frequent  entry  into  unknown  and  purelj  speculative  regions,  I  ahall  seek  to 
indicate  them  clearlj,  so  that  we  may  avoid  arriving  at  any  conclusions  not 
based  on  definitelj  ascertained  and  accepted  facts, 

MoRBiD  A^^ATOMT.^The  characteristic  anatomical  changes  in  gout  are 
dependent  on  the  deposit  of  urate  of  soda  in  varions  parts  of  the  body,  not- 
ably  in  and  around  joint  structurea,  and  on  seeondarj  changes  arising  from 
this  de^Dosit  Much  discussion  luis  from  time  to  tirne  taken  plače  aa  to 
vvhether  degenerative  changes  occun-ed  in  the  tissuea  prior  to  the  deposit  of 
the  urate  compound.  While  some  observers  maintain  that  such  degeneratiou 
18  a  primary  factor  (Ebstein  and  his  achool),  others  hold  that  urate  of  s^nla 
can  be  deposited  in  imchanged  living  tissues  (Riehl,  Lukhatachiff,  and  His).  i 
The  subject  is  a  compUcated  one,  and  requireR  further  elucidation,  While 
the  tiratic  deposits  are  seen  most  characteristicallj  in  joint  structurea  they 
are  by  no  means  conhued  to  them,  Ne^rly  ali  the  structures  of  the  body 
w!iich  contain  a  large  amount  of  connective  tissue  have  been  found  affected. 
In  the  central  nervous  system,  cry8tal8  of  urate  of  soda  have  been  found  in 
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the  dura  and  pia  mater,  in  the  neurilemma  of  nerve-sheaths,  in  patches  of 
cerebiul  softening,  and  in  the  cerebro-spinal  fluid.  A  similžir  condiUon  haa 
been  noted  in  the  cardio>vascular  sj8t€m,the  aortie  and  mitral  valves  and  aorta 
occaaionallj  shovdng  a  deposit  Among  other  sites  may  be  mentioned  the 
ejeUda,  aclerotic,  auricle,  t€ndoQs  and  tendon  sheaths,  vocal  cords,  bronchi, 
buTBae,  bone  marrow,  palmar,  and  other  fascia,  and  snbcutaneous  tissue 
generellj.  Indeed  it  is  probable  that  a  careful  ejaraination  of  the  various 
organa  and  tissues  in  pronounced  cases  of  gout  woiild  reveal  the  presenc^  of 
a  deposit  in  manj  other  placea  not  previously  described.  These  points 
anfficientlj  indicate  that  uratic  precipitation  is  very  variable  in  its  inci- 
dence,  a  fact  of  considerable  import  in  connection  with  the  phenomeua  of 
irregular  gout.  Before  conaidering  the  changes  in  articular  structures  a 
few  word8  may  be  said  about  the  deposition  of  urate  of  soda. 

The  presence  of  urate  of  soda  may  be  manifest  as  a  subcutaneous  infiJtration  of 
tbe  connective  tissue  and  tendon  sheaths  (e,g,  in  Dupuytren's  conti^ction),  orit  may 
be  pr^ent  in  the  form  of  localised  subciitaneoy is  swellii]gs — tophi.  In  yet  other  cases 
it  may  be  a  componeat  part  of  an  enUrged,  thickened,  and  inUameil  barsa,  ia  which 
čase  the  s  we  11  ing  may  reach  a  considerable  size.  Tophi  vary  in  size  from  a  very 
minute  deposit,  the  sizje  of  a  pin's  head,  up  to  or  exc6eding  that  of  a  s  mali  orange« 
Among  the  more  common  situations  are  the  ears,  fingera,  foot»  ankie,  and  eyelias, 
but  the7  may  be  seen  in  other  situatioD&  The  general  appearances  vary  aoGordiiig 
to  the  site  and  the  presen ce  or  absence  of  ulceration.  Their  ooQ5istency  and  chemiciu 
oomposition  are  also  variable.  The  term  chalky  deposits  usually  applied,  while 
giving  a  fair  general  impres^ion  of  their  a^f>earanc8,  is  not  strictly  aconrat^  as 
thepe  is  no  carbonate  of  hme  in  their  composition. 

Comparatively  few  deta.iled  observations  ha  ve  been  made  on  their  chemical 
eompoHition.  Tbe  rejiult-s  obtalned  by  Langin,  Wurzer,  and  Lehman  are  given  in 
the  tollowing  table  : — 

LAHiflti.  Wur£f*r.  Lehnuii. 

8odium  urate      .        .        .        .        ,     i:5 1i2  29*70  5ŽU2 

Calcium  urate 1575  20-30  1*25 

Sodium  chloride          ....     lfl*70  18t)0  9*80 

Pota.%sium  chloride     .        .        .        .        .,  2*20 

Calcium  phosphate    ,        .        ...  4'32 

Animal  matter 1G70  19&0  28-49 

Undetermined  residues     '.        '.        !  |  »»^  'O-'«  388 

Lehman's  specimen  was  supposed  to  include  a  fragment  of  bony  substance. 
Calcium  oxalate  has  iilso  been  found  in  large  amount.  The  salta  of  uric  acid, 
which  are  the  important  ingredienta,  can  be  readily  recognisetl  by  the  following 
reactiona  :— Take  a  fragment  of  the  tophua  and  dissolve  by  the  addition  of  a 
few  drops  of  nitric  acid.  Evaporate  slowly  almost  to  dryness  in  a  porcelain 
oapsule,  when,  if  uric  acid  be  p  rese  nt,  a  yellowish  deposit  apneara,  and  on  addition 
of  one  or  two  drops  of  ammonia  a  rich  purple  colour  is  exiiibited — purpurate  of 
ammonia.     This  consititutes  the  well'known  murexide  reaction* 

When  pre^ent  in  the  suljcutaneous  tissue  in  a  diffuseci  form  the  uratic  deposit 
inay  not  be  readily  observable  to  tiie  naked  eye>  but  itn  prt^senc«  may  be  suspected 
from  the  associated  thickening  and  contraction  of  th«?  tissues,  and  by  coincident 
ulceration.  A  correct  diagnosis  may  only  be  determined  by  a  mieroscopic  or 
chemical  eKamination,  the  former  reveal  ing  chanicteristic  needle-Bhaped  crystals  of 
urate  of  soda,  the  latter  being  readily  determined  by  the  murexide  test. 

77i<f  ./otV*-— When  a  gouty  joint  ia  examined  in  the  earlier  stages  of  the  dis- 
eoae  the  articular  cartilages  show  scattered  or  inolat^d  i»oint8|  streaks  or  patcht^a 
of  a  "chalk-like"  material — urate  of  soda.  A  closcr  examination  may  revnal  the 
fact  that  thin  deposit  ta  not  reallv  on  the  surfacei  of  the  cartita^e,  but  is  situated 
interdtitial]y  in  its  substance,  tne  8uperlicial  1ayer  of  epithetmm  l^eing  intaci^ 
Luter  thiii  superficial  laver  is  involved,  and  the  articular  surfac«  Deoomea 
roughened,  irregular,  and  eroded.  As  the  primary  depo^its  take  plaee  in  the 
arena  where  cireulation  and  nutntion  are  at  their  lowe^t  level«  we  accordingly  fiod 
f  that  it  is  the  central  portion  of  the  articular  cartilage  that  shows  the  earliest 
I  mantfestations.    As  the  disease  progresse^  the  Hgamentous  structures  beeome  tJie 
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se^t  of  interstitial  deposit,  and  in  inveterate  cases  they  niay  become  e^tensiveij 
destrojed.  Before  this  has  taken  plače,  however,  the  fiynovial  raembranf^s  and 
their  fringe-llke  pr(x;esses  ar«  io  vol  ved,  tlie  surface  of  the  s^noA^ial  membrane 
appeariiig  slh  ilf  dusted  over  witli  pijwdered  plaster  of  Pariš.  Tlie  rest  of  the 
Bjnovial  membrane  is  ii8ijally  coiigested,  thickened^  and  tfirown  into  irregular 
folds.     The  synovial  tluid  may  be  in  excessive  amount^  and  may  be  turbid  from  the 

firesence  of  specks  of  urate.  An  acid  reactiou  has  beeii  obaerved  in  one  instance, 
n  very  rare  iustances  the  contentvS  of  the  joints  have  been  found  liivmorrhagic  or 
paru  len  t.  T[ie  ends  of  the  bones  frequently  become  enlarged,  and  trne  bony 
ankyiosis  occ^isionallj  oecurs,  Changes  also  take  plače  outiiide  the  jolnt^s,  the  con- 
nective  tisaues,  aponeurosis,  and  tendon  sheaths  becoming  tbe  seat  of  a  varying 
amount  of  uratic  infiltration,  The  bursffi  in  the  neighbourhood  of  a  joint  may  be 
extensively  involved  independently  of  any  Joint  atlection.  Secoiiaary  ebanges 
are  itiduced  in  the  joint  atructiires  by  its  oeeurrence.  Inflan)nmtory  ebanges 
occur  in  the  cartilage  leading  to  proliferation  and  necrosis,  the  probferative  changes 
being  most  manifest  along  the  lxirders  of  the  cartilage  ^^here  the  deposits  aro 
smalTer  and  tlie  tissuea  more  higbly  vasciilarised.  Asaresult  we  have  outgrowths 
at  the  margiu  of  the  artieulation,  best  seen  in  the  larger  joints.  Some  degree  of 
oateitis  also  oecurs  with  degeneralive  changes  in  the  bone  and  niarrow,  and  a 
varyin g  degree  of  uratic  intiltration-  Wynne,  quoted  by  Diickworth,  holds  that 
the  hypertrophic  outgrowths  (lipping)  present  in  goiit  must  be  regarded  as  trae 
eacostosis,  and  oot  eccliondroses  as  in  rbeumatuid  ar  th  rit  is. 

The  microscopic  appearances  of  tlie  cartilages  are  fully  described  by  Dnck- 
worth^  who  is  of  opimon  that  there  is  no  microscopic  appearance  of  cartilage 
characteristic  of  gout» 

Before  leaving  the  conaideration  of  the  joint  chaDgee  attention  may  be 
drawii  to  an  important  contribution  bj  Moore  on  the  Bubject  of  uratic 
deposits  in  joints,  Moore  (St,  BaHholomev/s  Hospiial  Mejjoiis,  1888)  made 
an  extended  series  of  observations  into  the  condition  of  the  joints,  sinall  and 
large,  in  over  seventj  post-morteins.  In  some  of  the  cases  recorded  no 
gouty  historj  had  been  obtained  during  life.  Two  of  bis  concliisionB  have 
a  very  special  bearing  on  the  points  under  consideration  : — 

(a)  It  is  common  to  find  urate  of  soda  in  the  joints  of  those  persona 
whoae  aortic  valves  ahow  cbronie  degenerative  changes  witb  calcihcation,  and 
who  therefore  belong  to  the  class  of  patienta  likely  to  have  had  angina 
pectoria. 

(h)  Urate  of  soda  is  present  in  the  joints  of  a  large  proportion  of  tbose 
persons  over  forty  jeara  of  age  wbo  die  of  cerebral  haimorrbage. 

The  importance  of  these  observations  is  not  perbaps  8ufficiently 
recognised  in  this  country,  where  they  serve  to  justifj  a  diagnosis  of  gout 
in  not  a  few  cases  where  joint  ebanges  are  entirelj  latent,  Eut  thej  are  of 
stili  greater  importance  from  tbe  point  of  view  of  the  opinions  held  by 
various  foreign  writer8  on  the  too  frequent  diagnosis  of  gout  by  Britiah 
phy8icians.  Wbile  admittiiig  that  a  diagnosis  of  gout  is  frequcntly  arrived 
at  on  insufficient  grounds,  these  observations  prove  that  it  is  not  advisable 
alwayB  to  \\ithhoM  a  diagnosis  of  gout  (and  substitute  rheumatism)  except 
in  cases  wbere  there  bas  been  a  previoua  acote  attack,  or  vvhere  there  is 
diatinct  cUnical  evidence  of  uratic  deposits.  ♦ 

ViscEHAL  Changes  in  Gout. — The  ouly  visccral  disease  which  is  in- 
timatelj  related  to  gout  is  contracted  gmnular  kidney,  and  tbe  relationsbip 
is  a  complicated  ooe.  In  some  cases  the  renal  disease  precedes  the  articular 
manifestations ;  in  others  it  seems  to  appear  as  a  sequel,  and  in  a  few  the 
conditions  appear  and  develop  aimultaneously*  Moore  found  that  ehronic 
interstitial  nephritis  wa8  not  iDvariabIy  accompanied  by  deposits  in  the 
articular  cartilages,  Ord  and  Greenlield  found  that  in  a  series  of  cases  of 
gouty  aflection  of  the  great  toe  joint,  in  two-third8  of  tbem  there  \vaa  a 
definite  coexistence  of  contracted  granular  kidney,  and  in  the  remaining 
third  there  waB  an  affection  of  the  kidney  cloaely  aJlied  to  it.     The  guestion 
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is  a  difficult  one,  the  difficultj  being  partij  due  to  the  fact  that  wher©as  a 
diagnofiis  of  chrooic  renal  disease  is  frequently  arrived  ut  without  much 
ditlicultj,  in  other  casea  this  is  not  so,  and  it  maj  be  impossible  to  affirm 
that  the  kidneja  are  not  diseased  Gouty  kidnejs  may  Bhow  a  few  marked 
deposits  of  urate  of  soda  both  in  the  cortex  and  medulla,  the  depoait  being 
situated  in  the  intertubular  eonnective  tissue,  and  only  occaBionally  in  the 
tubules. 

Typically  gouty  deposits  are  also  occasionall/  met  with  in  the  heart 
(once),  arteries,  and  veins,  and  in  other  aituations ;  but  aa  these  are  rare, 
and  tbe  associated  cardio-vaecukr  diseasea  are  very  common,  no  great  stress 
can  be  laid  on  their  occurrence.  In  the  course  of  the  disease  ntimerous 
other  morbid  changes  aflecting  different  Btructures  and  organa  are  met 
with,  but  as  they  are  referred  to  under  chronic  gout  they  do  not  call  for 
detailed  reference. 

Gout  in  Lower  Animals. — It  is  obvious  that  if  poeitive  results  could 
be  obtained  in  the  production  of  gout  in  lower  animals,  verj  valuable 
information  might  be  gained  from  them  regardiug  the  etiologj  and  treat- 
ment  of  the  disease.  So  far,  however,  observations  on  these  lines  ha  ve  been 
too  limited  to  be  of  much  practical  value. 

The  investigatioDS  of  Zale^kj  and  others,  which  were  originally  under- 
taken  about  the  jear  1850  vvith  the  view  of  elucidating  the  part  played  by 
the  kidnej  in  the  formation  of  uric  acid,  gave  results  whi€h  agreed  in 
demonstrating  the  presence  of  deposita  of  uric  acid  salts  in  ^  arious  organs 
and  tissuea 

In  1882  Ebstein  carried  out  an  elaborate  series  of  e^periments,  the 
results  of  which  led  him  to  fonnulate  the  theorj  associated  with  hia  name, 
viz.  that  necrotic  changes  in  the  tissues  are  the  priiiiary  cauBe  of  gout,  the 
necrosis  being  due  to  the  presence  of  dissolved  urates  in  the  fluids  of  the 
body.  One  set  of  experiment8  eonsisted  in  the  ligature  of  the  ui-eters  of 
cocks ;  a  second  series  comprised  the  subcutaneous  injections  of  sniall  doses 
of  neutral  potassium  chromate.  By  the  first  means  he  prevented  the 
elimination  of  the  urates,  and  so  led  to  their  being  dammed  back  and 
retained  in  the  tissues ;  the  potaaaium  chromate  wa8  regarded  by  him  as 
exerci8ing  a  damaging  influeuce  on  the  renal  epithelium,  in  virtue  of  vvhich 
ita  excretory  activity  wa3  impaired,  with  the  reault  that  a  siiuilar  although 
less  acute  retention  of  urates  occurred.  The  fowls  died  within  twenty-four 
hours  after  the  ligature  of  the  ureters,  but  lived  for  a  few  weeka  after 
chromate  administration.  Post-mortem  esaminations  in  both  instancea  re- 
vealed  the  presence  of  uratic  duposits  in  the  articulations,  tendon  sheaths, 
liver,  muBCular  tissues,  and  seroua  membranes,  these  changes  being  much  more 
pronuunced  in  the  chromate  experiment8.  Ebstein,  however,  considered  that 
the  differences  were  thoae  of  degree  only,  and  con^esponded  to  the  different 
lengths  of  time  the  animals  aurvived.  It  lias  Ijeen  urged  against  these 
experiments  that.  as  uratic  deposits  were  proiuinent  in  the  liver,  muscular 
tiasuea,  and  seroua  membnmes,  localities  vvhich  are  not  8innlarly  affected  in 
liuman  gout,  the  two  procesaes  cannot  be  regarded  as  wholly  comparable. 
While  the  possible  validitj  of  this  objection  must  be  recognised,  we  must 
also  admit  the  po6aibility  that  the  conditions  found  by  Ebetein  are  really 
anaiogoua  to  human  gout,  the  difference  being  only  one  of  degree. 

In  1888  Mendelson  published  an  interesting  paper  on  guanin  gout  in 
the  hog  and  its  rolationa  to  the  sodium  urate  gout  of  man.  This  subjeet 
had  been  primarily  referred  to  by  Virchow  and  RolofT,  but  the  obeenations 
of  these  obscn^era  were  not  elaborated.  Mendelson  found  numerous  amall 
discretei  ehalky-looking  maasee  of  guanin  iu  the  periosteum  of  hones,  and  on 
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the  surface  of  the  junctioti  between  the  epipliy8€s  and  the  shafts.  Similar 
depoaita  were  abundant  in  tlie  ligaments  and  peri-articukr  tissues  generallj, 
and  also  scattered  indiscrinimatelj  in  the  t!artilage  coveriog  the  enda  of 
the  bones  and  seniilunar  cartilages.  The  muscles  shoued  like  deposits, 
espeoiallj  in  the  intermuscular  eepta.  In  no  instance  wer0  any  signs  of 
intiainmatorj  reaction  about  the  site  of  depoait  discovered,  which  circum- 
Btance,  considered  along  \vith  the  absence  of  etructural  change  in  the 
tissues  immediatelj  around  the  areas  of  crjstallisation,  led  Mendelson  to 
conclude  that  there  waa  a  very  gradual  accnmulation  of  the  deposit, 
allowing  the  tissues  to  adapt  themselves  to  its  presence,  This  observation 
led  him  to  the  behef,  in  opposition  to  Ebstein*a  view,  that  the  depoait  wa8 
priniarj  and  the  necrosis  a  seoondarj  development.  This  guanio  gout  is 
an  exceediiigly  rare  condition.  It  maj  be  identified  as  follows;— Evaporated 
npon  platiniini  foil  with  a  drop  or  tvvo  of  strong  nitric  acid,  a  alimj,  yellowish 
red  residue  remains,  which,  ii"  touched  when  cold  with  a  di^op  of  sodium  or 
ammoninm  hjdrozide  solution.  becomes  of  a  deep  reddish  brown  colourj 
changing  to  dark  purple  on  heating  (Hoppe-Sejler).  Thia  test  is  quite 
distinct  fi-om  the  mtirexide  reaction  of  uric  acid.  I  ain  inforoied  hy  large 
iuiportera  that  American  hams  sometimes  ehow  the  presence  of  minute 
specks  suggeative  of  the  desc-ription  given  by  MendeUon,  but  so  far  I  have 
not  been  able  to  discover  any  speč  imena. 

The  ktest  recorded  exi>erimenta  by  Kossa  and  Kionka  have  been  more 
dietetic  in  nature.  Kossa  in  1899  fed  birda  on  cane  sugar  and  dextro8e, 
and  succeeded  in  inducing  so-called  avian  gout.  This  consisted  in  the 
appearance  of  crjstals  of  sodium  urate  in  the  looped  tubules  of  the  kiduej, 
folIowed  Booner  or  later  by  renal  inflammation.  There  alao  developed  in 
the  tissues  a  coudition  similar  to  that  described  by  Ebstein  in  hischromate 
experiment8.  He  alao  found  a  niarked  increase  in  the  nitrogenous  metabolic 
products,  and  a  poln  t  of  some  intereat  therapeutically  was  determined  by 
him,  viz,  that  the  animals  so  affected  died  aH  the  sooner  if  they  weiX3  treated 
\vith  piperazin, 

The  adminiatration  of  oxalic  acid  and  its  ealts,  corrosive  sublimate, 
acetone,  and  other  substances,  also  induced  tbese  appearances  of  avian  gout, 
although  in  a  milder  form.  With  regard  to  doga  and  rabbits,  it  wa8 
obaerved  that  the  subcutaneoiis  injection  of  sugar  did  not  produc^  a  similar 
result. 

In  1898  MinkowBki,  by  feeding  dogs  with  adenin,  a  substanoe  closelj 
allied  to  uric  acid,  induced  a  deposit  of  urate  of  soda  in  the  kidneys,  His 
observation  is  a  suggestive  one,  and  a  confirmation  and  exten8ion  of  thia 
hne  of  inquiry  ia  desirable.  At  present,  however^  the  difficultiea  in  the 
way  of  procuring  adenin  are  almoat  insupemble. 

The  most  lecent  and  proljably  the  most  interesting  experiments  yet 
recorded  are  those  of  Kionka  (1900).  After  a  preliminary  reference  to  the 
occurrence  of  avian  gout  in  fowl8,  ostriches,  and  birds  of  pi'ey,  he  goes  on 
to  describe  his  own  experiment8.  Theae  consisted  in  feeding  fLill-grown 
fovvls  on  a  diet  of  minced  horse  tleah  (freed  of  fat  and  gristle)  and  water. 
He  found  that  after  a  period  of  three  to  ti  ve  mouths  a  disease  developed 
which  graduallj  assume^i  the  characters  of  real  gout  Several  t>^es  of 
disease  were  observed.  Some  fowls  exhibited  a  more  rapid  form  of  the 
disease,  characterised  by  weakness  of  the  lower  limba,  loss  of  appetit^,  un- 
steady  gait,  and  swelling  of  the  joints,  these  symptoma  being  aggravated  at 
intervala  in  a  manner  Buggesting  acute  attacks.  Death  occurred  eventuaUy 
from  exhaustion.  On  post-mortem  examination  the  joints  were  8WoUen, 
oedematouB,  and  showed  deposits  of  uratca.     Theae  dcposits  were  found  to 
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be  more  pronounced  in  the  more  chronic  cases,  in  wliich  the  attacks  had 
not  beeo  so  manifest,  and  where  the  most  marked  features  weiB  the 
development  of  tophi  in  the  joints  and  webe  of  the  feet  In  other  caaes 
the  features  of  visceral  gout  were  manifested^  uratic  depodts  being  present 
in  the  serous  membranes  of  the  Intestine,  and  uric  acid  infarcts  in  the 
kidnej.  In  aH  the  caaes  the  uaual  appearanees  poet-mortem  were  thoae  of 
goutjr  kidney. 

From  some  pointa  of  view  it  is  unfortunate  that  a  more  detailed  acoount 
of  the  histological  characters  of  the  organa  and  tiasnes  affeoted,  and  a  fuller 
reocnd  of  the  end  producta  of  metabolism«  are  not  given  in  this  interesting 
paper.  This  line  of  inqtm7  is  one  of  great  interest,  and  as  it  is  important 
that  the  observations  be  repeated  and  extended,  I  have  arranged  to  do  ao, 
and  am  at  present  engaged  with  it.  At  the  present  time,  after  nearlj  twa 
montha*  treatment,  the  fowls  under  observation  are  not  obviou8ly  goutj« 
although  there  are  indicatioas  that  some  of  them  are  not  in  perfect 
health.  The  resnlts  of  the  investigation  will  be  deacribed  in  the  article 
"  Uric  Acid." 

Gout  is  usuallj  deacribed,  although  in  rather  vague  terms,  as  one  of 
the  rarer  diseases  of  a  poultrj  jard.  I  have  taken  some  pains  to  obtain 
information  from  the  leading  poultry  exx)erts  in  this  country,  but  cannot 
get  unequivocal  evidence  in  replj.  One  expert  writes ;  **  A  8Wollen  condition 
of  the  feet,  attended  with  heat,  to  which  fowl8  are  liable,  has  been  wrongly 
described  as  gout.  Such  a  condition  is  8imply  due  to  congestion  of  the 
blood-vessels  consequent  on  a  plethoric  state  of  tlie  sfstem.  and  birds  in 
oonfined  runa,  when  CKercise  is  limited,  or  practically  prevented,  are  very 
sosceptible  to  stagnant  circulation  in  the  Umbs  and  feet,  which  produces 
these  sup^»osed  goutj  sjmptoms/*     On  the  other  hand  another  writes  :^ — 

"  This  (t.e.  gout)  is  rather  liable  to  be  mistaken  Ibr  leg  weaknes8,  but  may 
be  distingiiished  by  the  legs  and  feet  feeUng  hot,  with  evident  8welling, 
and  a  more  or  less  inflametl  appe^raoce.  It  is  chietiy  found  in  Asiatic 
breeds.  The  bird  should  be  removed  to  a  dry  warm  plače,  and  given  a  dose 
of  jalap  or  calomel  to  open  the  bowelfl,  after  which  a  half-grain  pili  of 
extract  of  colcbicum  should  be  administered  twice  a  day.  The  legs  and 
joints  may  be  well  rubbed  with  8weet  oil  daily  with  benetiL"  Other 
references  bear  out  this  latter  statement.  I  muke  oo  apology  for  entering  so 
fully  in  to  this  matter,  as  it  is  one  of  practical  importance,  especially  as  the 
reader  may  have  opportunitiea  of  testing  the  accuracy  of  theae  statements, 
and  80  add  to  our  ktiowledge  of  the  subject. 

ACUTK  Gout. — The  manner  of  onset,  course,  and  8ub6equent  hi8tory  of 
acute  gout  varies  vrithin  such  wide  limits  that  no  description,- hovvever 
detailed,  can  be  made  appUcable  to  each  ijidi\'idual  čase.  Peculiarity  of 
constitution,  whether  hereditary  or  acquired,  coiitioually  varies  the  aspect 
of  the  diseaae.  the  natuml  coiu-se  of  which  is  doubtless  alao  undergoins 
inviflible  yet  none  the  leas  important  modiHcation  under  the  influence  <m 
improved  hygienei  greater  muscular  activity.  and  the  BUghtiy  improved 
habits  of  eutiog  and  driuking  of  the  present  day  compared  with  those 
obtain  ing  in  the  past 

With  regard  to  a  doscription  of  the  acute  attack  I  cannot  do  better 
than  give  Sydenham'8  graphic  description,  baaed  as  it  Ih  on  direct  (lersonal 
kiumbdge  of  the  diaeaae  aa  weU  as  on  eitensive  clinical  experience  other- 
wise.  This  description  is  minute  and  accurate  even  at  the  preaent  day,  it  is 
hi8torical]y  of  great  interest,  and  the  little  admixture  of  theory  8liown  in 
the  reference  to  digestion  and  dispersion  of  the  peccant  matter  does  not 
deduct  from  the  valae  of  his  clear  and  interesting  record : — 
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"Suddenlj  and  with  8carcely  any  premonitorj  feelings  the  disease 
breaks  out.  Ita  only  forerunner  is  indigeation  and  crudity  of  the  stomach, 
which  troubles  the  patieet  for  some  weeks  previous  to  the  acute  attack. 
His  body  also  feels  swollen,  heavy  aiid  wiDdy,  syinptomB  which  increase 
from  day  to  day  until  the  ti  t  breaks  out.  A  few  day8  before  this  torpor 
comea  on,  aod  a  feeUng  of  tlatus  aloog  the  lege  and  thighs,  Besides  this 
there  is  a  apasmodic  aifection,  whilst  the  day  betbre  the  fit  the  appetite  is 
tmiiattiraUy  hearty.  The  victim  goes  to  bed  in  good  health  and  sleepsL 
About  two  o  clock  in  the  morning  he  is  awakened  by  severe  pain,  generally 
in  the  great  toe ;  more  rarely  in  the  heel,  ankle,  or  instep.  This  pain  is 
Uke  that  of  a  dislocation  of  the  bonea  of  those  parts,  and  is  accompanied  by 
a  sensation  as  of  chiUy  water  poured  over  the  veins  of  the  suffering  joint. 
Then  follow  chiils  and  shivers  and  a  Ufctle  fever.  The  pain,  which  waa  at 
first  moderate,  becomes  gradiially  more  intense,  and  while  it  increases  the 
chills  and  shivers  die  out.  Every  hour  that  passea  finds  it  greater.  until 
at  length  at  night  tirne  it  reaches  its  \vorst  intensity,  and  insinnates  itself 
with  most  exqmsite  cruelty  among  the  numerous  small  bones  of  the  tarsua 
and  inetatarsus,  in  the  hgameDts  of  which  it  is  lurking.  Now  it  is  a 
violent  streteliing  and  tearing  of  the  Hgaments,  now  it  is  a  gnawiog  pain, 
and  now  a  pressure  and  tightening.  So  exquiaite  and  iively  meauv^^hiie  i» 
the  feeling  of  the  part  atfected  that  it  cannot  bear  the  weight  of  the  bed- 
elothes  nor  the  jar  of  a  person  walking  in  the  room.  Hence  the  day  is 
passed  in  tortiire,  and  a  restless  rolling,  lirst  to  one  side  then  to  the  other, 
of  the  sufferiiig  limb,  with  perpetual  change  io  posture ;  the  tossing  of  the 
body  being  about  as  incessant  as  the  pčiin  of  the  tortured  joint,  and  heing 
at  its  worst  as  the  fit  is  coming  on,  Hence  the  vain  eflbrte,  by  change  of 
posture  both  in  the  body  aud  the  limb  aftected,  to  obtain  an  abatement  of 
the  pain.  This  goes  on  tovvarda  the  second  or  third  hour  of  the  moroing 
(a  whole  day  and  oight  after  the  tirst  outbreak  of  the  tU),  such  tirne  being 
necessary  for  the  nioderate  digestion  and  diaperalon  of  the  pece^int  matter. 
The  patieot  thus  has  a  sudden  reapite  wlii€h  he  falsely  attributes  to  the 
last  change  of  position,     A  geutle  perspiration  is  succeeded  by  slecp. 

*'  He  vvakes  freer  from  pain,  and  finda  the  part  reGently  a&eeted  swollen. 
Up  to  this  tirne  the  only  visible  swelUng  had  been  that  of  the  veins  of  the 
atfected  joint.  Next  day  (pierbaps  for  the  next  two  or  tliree  days),  if  the 
generation  of  the  gouty  matter  has  been  abuudant,  the  part  afieeted  is 
painful,  getting  \vor8e  towards  evening  and  better  toward8  morning.  A 
few  daya  later  the  other  foot  swells  and  suttei-s  the  same  pain.  The  pain 
in  the  latter  regulates  the  state  of  the  one  tirat  attacked,  for  the  more 
acutely  it  is  tortured,  the  more  perfect  is  tlie  abatement  of  snftering  and 
the  return  of  strength  in  the  other.  Nevertheless  there  is  a  repetition  in 
the  second  čase  of  ali  the  misery  of  the  first,  both  as  regarda  intenaity  and 
duration.  Sometimes  during  the  first  daja  of  the  disease  the  fieccant 
matter  is  so  exuberaot  that  one  foot  is  iosnificient  for  its  discharge.  It 
then  attacks  both  and  that  with  equal  violence.  Generally,  however,  it 
takes  the  feet  in  succesaion." 

With  regard  to  premonitions  there  is  a  great  diversity  in  the  nature 
aud  frequency  of  their  occurrence,  and  in  a  few  cases  none  may  have  been 
observed.  Those  most  frequently  encountered  have  reference  to  the  digestive 
By8tem,  the  usual  run  of  symptoms  in  a  robust  adult  being  as  follow8  :^ 

The  patient  does  not  feel  vvell,  but  cannot  clearly  dehne  his  feelings. 
He  feels  "gouty"  and  thinks  you  should  understand  the  feeling.  On 
doeer  inquiry  we  find  that  there  has  been  some  slight  irregularity  in  the 
inteatinal  action,  a  little  undue  peristaltic  mo^-ement  aasociated  with  slight 
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diacomfort  not  amoimting  to  pain,  slight  constipation,  a  moderate  d^ree  of 
flatulence,  li^ith  fitful  sleep  the  preceding  night.  The  tongue  is  slightlj 
furred  poeteriorlj  with  a  ftiintlj  yeUowish  white  fur,  the  breath  m  a  uttle 
foul,  the  appetite  unimpaired  or  capricioua,  the  conjunctivse  a  Uttle  muddj, 
and  the  puke  tenaioa  slightlj  raised«  If  he  has  had  manj  previous  attacks, 
there  are  other  subjective  sensations  in  the  arms  or  lega.  His  facial 
expre68ioii  reflects  the  comiiig  trouble,  and,  as  the  mind  is  preoceupied  with 
the  analjsis  of  these  various  disturbances,  some  depresaion  of  spirits  or 
irritabilitj  of  temper  is  a  oot  UDuatural  8equeL  In  other  cases  various 
nervous  disorders  are  the  most  prominent  indications  —  shooting  pains, 
cramp,  neuralgia,  headache,  cajdiac  irregularitj,  and  irritable  temper. 

The  constitutional  disturhance  is  as  a  rule  out  of  proportion  to  the 
amount  of  febrile  niovemeot.  The  temperature  does  not  usuaUy  rise  above 
102"*,  but  varies  with  the  severitj  of  the  local  infiammation,  and  to  a  les« 
extent  with  the  nuraber  of  joiots  involved.  The  fever  remains  from  three 
to  five  dajB,  but  may  remit  and  recur,  The  acute  attack  maj  occur  at  anj 
penod  of  the  daj,  and  whil6  the  ueual  course  of  the  disease  is  for  the 
great  toe  joint  to  be  the  part  first  affected,  in  not  a  few  cases  the  primarj 
attack  occiirs  in  the  knees,  ankles,  tarsus,  or  hands.  This  fact  maj  be 
explained  in  some  eases  bj  the  previous  occnrrence  of  an  injurj  to  the  part 
affected,  in  virtue  of  which  its  vitalitj  has  been  permanentlj  weakened,  and 
the  part  rendered  more  prone  to  the  incidence  of  the  eristing  poisona  In 
other  cases,  however,  there  is  nothing  discernible  either  in  the  previous 
historj  or  occupation  of  the  patient  to  explain  this  departure  from  the 
usual  course  of  the  disease.  When  the  swelling  increases  the  pain  leasens ; 
later  the  parts  pit  on  pressnre,  and  the  cuticle  cracks  and  d6squamated. 
At  the  height  of  the  attack  the  pulse  tension  is  usuallj  high,  the  tongue 
lieavilj  coated,  the  appetite  gone,  Mccough,  eructations,  sometimes  vomiting, 
and  alflo  constipation  present.  In  verj  severe  cases,  where  the  aifection  has 
oeaaed  to  be  a  purelj  articular  one,  I  have  observed  that  pain  in  the  interior 
of  the  bones  vvas  a  tlistinct  fetiture.  Onlj  verj  exceptionallj  does  suppiira- 
tion  attend  the  goutj  infiammation.  The  state  of  the  blood  and  urine  is 
referred  to  later  (p.  219), 

While  acute  gout  is  commonlj  a  disease  of  adiilt  life,  not  appearing  as  a 
rule  under  the  age  of  thirtj-five,  there  are  numeroua  exception8  to  this.  In 
cases  wheTe  acute  manifestations  of  the  disease  develop  at  an  earlier  date, 
from  the  late  teens  onwards,  the  parox jsm  is  less  declared ;  not  infrequentlj 
ali  that  is  manifest  is  a  slight  attack  of  monarticular  pain,  with  redness, 
8welling,  and  distended  veins,  lasting  for  a  varjing  number  of  hours, 
Such  cases  maj  develop  and  recur  without  ever  culminating  in  the  clasaical 
picture  of  an  acute  paroxj8m.  In  severe  cases  of  coniirmed  and  recurring 
goutj  manifestations  of  an  acute  nature,  metaatasis  is  of  verj  frequent 
occurrence. 

The  »uh$equent  hi$ionj  of  an  attack  varies  within  wide  limite,  and  is 
mainlj  dependent  on  the  liereditarj  qualitj  of  tissue  in  each  indi\idual. 
The  more  speedilj  the  constitutional  disturbance  is  coucluded  the  less  is  the 
riflk  incurred  of  the  goutj  diathesis  becoming  contirmed,  and  the  greater 
the  securitj  against  the  associated  aibnents  entailed  by  protracted  or  oft 
recurrent  gout.  If  appropnate  treatment  be  not  asaiducuslj  carried  out 
tiie  diseaae  tends  to  recur,  and  acquiring  force  bj  repetition  eventuallj 
inflrcts  itfi  wooted  pcnalties.  Attacks  maj  recur  everj  jear,  or  even  much 
more  freipientlj,  and  indeed  there  is  no  limit  to  the  irregularities  in  the 
fre<|UHncj  or  severitj  of  their  occurrence.  As  a  favourable  illustration  Sir 
W,  Roberta  described  a  caae  whcre  the  first  attack,  a  tjpical  one,  oocurred 
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at  the  age  of  fcwenty-niiie,  and  the  next  one  in  the  patienfe  eighty-ninth 

The  mihs€queni  local  ehmif^es  similarlj  vary*  Sir  Dyce  DucJrvk^orth 
has  described  a  čase  in  which  Ciirefnl  examiRation  of  the  joint  previoiiBly 
aflfected  revealed  no  evidenc«  of  gouty  deposit.  On  the  other  Iiand,  we  know 
from  McMDre'B  obsen^ations  that  gouty  deposits  fre(jiiently  exi8t  in  joints 
that  have  not  been  recognised  clinically  to  Iiave  been  affected  with  gout. 

In  very  severe  and  chronic  casea  the  vveakness  in  a  limb,  recovering 
from  an  acute  attack,  is  very  conaiderable,  and  may  oiily  be  partially 
recovered  from  after  several  months.  Such  cases  are  U8ually  accompanied 
by  muscnlar  wa8ting,  and  pos8ibly  alao  by  nerve  degeneratioo,  and  are 
U8nally  seen  in  patients  whose  natiiral  vigour,  originally  weak,  has  been 
mnch  reduced  by  the  ravages  of  the  diseaae. 


Chronic  and  Irregular  Gout 

It  is  probably  inadvisable  to  attempt  to  difierentiate  these  two  conditions 
too  clo80ly.  To  iUustrate,  One  man  bas  a  first  attack  of  genuine  articular 
gout  when  set,  20,  and  in  five  years  or  so  he  is  alniost  a  cripple  from  the 
disease.  Another  man  may  have  the  first  aeute  manifeaUitions  wheu  £et.  28 
or  30»  and  have  ten  or  twelve  typical  acute  attacks  before  the  age  of  40,  and 
yet  at  that  age  fchere  niay  be  no  external  evidence  of  articular  or  other 
abnormality.  A  tliird  man  aet.  40  may  have  sntlered  from  well'marked 
symptoms  of  irregular  gout  for  ten  or  fifteen  year8,  bui  haa  never  experienced 
an  aciite  attack,  and,  like  the  preceding  čase,  may  show  no  distinct  external 
evidence  of  the  disease,  The  diflference  between  these  three  clinical  types  is 
one  of  degree  and  not  of  kind.  If  we  selec ted  at  random  a  dozen  fairly 
illuBtrative  cases  of  the  last-mentioned  group,  and  experimented  with  them 
as  with  the  lower  animals,  with  tlie  object  of  inducing  typical  acute  attacks, 
we  would  probaV>ly  be  Buccessful  in  most  if  not  in  ali  the  cases.  The  degree 
of  snccess  would  be  proportionate  to  our  skill  in  attaining,  \vithout  other 
unsouffM  constitutional  disturbance,  the  environment  in  the  digestive  tract 
and  in  general  celi  metabolism  appropriate  to  the  developmentof  the  disease, 
and  the  failures  %von!d  be  explained  either  by  lanlty  methods  of  experimentj 
or,  occa8ionally  by  special  itlio8yncra8ies  of  the  patient.  The  experiment 
wonld  doubtleaa  be  of  fnrther  interest  as  ahowing  diHerent  moditications 
of  the  acute  phases  of  the  disease,  corresponding  more  or  leas  to  the  great 
variety  in  the  irregular  mauifestations  originally  present. 

Just  look  for  a  moment  at  a  few  of  tlie  more  important  factors  which 
modify  tlie  appearances  of  chronic  and  irregular  gonfc.     Tbese  are— 

(L)  The  force  of  heredity,  and  the  purity  of  the  gouty  strain.  The  last 
ia  a  factor  of  very  far-reactiing  importance. 

(ii.)  The  atate  of  the  digestive  tnict,  e.//.  is  it  tolerably  good,  as  it  often  is 
in  cases  of  pure  gout,  or  is  it  natural!y  more  or  lesa  Beriously  weakened 
by  hereditary  weakness  (gouty  or  otherwise)  ?  The  latter  group  furniahes  a 
familiar  clasa  of  cases,  usually  thin,  more  or  lesa  dy8peptie-looking  individ- 
nala  with  sjmptoms  mainly  giistro-intestinal  or  nervous.  The  weak 
digestion  seema  to  act  in  ttiese  cases  as  a  natural  safeguard  againat  the  more 
acute  articular  mani  fes  bations, 

(iii.)  The  atate  of  the  nervoua  8ystem  is  an  all-important  factor  in  the 
disease,  and  especially  in  its  irregular  development,  A  recent  clever 
novelist,  in  referring  to  the  early  demise  of  one  of  lier  feminiue  charactera, 
recorded  the  deatb  aa  due  to  the  combined  ettects  of  ennui  and  luxury. 
Neither  alone,  the  auihoress  states,  would  luive  been  sufficient  to  kili  her, 
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bat  Ehe  could  not  stand  against  the  allied  forces.  A  fairly  accorate  lay* 
pietnre  of  not  a  few  cases  of  irr^ular  gout 

The  8everity  of  the  sjniptoms  is  bj  no  means  proportionate  to  the  extent 
of  the  gotttj  depo^ta.  Thifi  is  well  illustrated  in  čase  4,  p.  246»  where  the 
depofiita  were  verj  pronounced,  and  yet  ga  ve  trouble  mainljr  through  their 
bulk*  In  other  cases  the  deposits  are  scant^  and  the  sjTnptoms  are  severe. 
It  has  been  suggested  that  these  vaheties  depend  on  the  fact  that  the  amount 
of  distnrbance  induoed  depends  more  on  the  site  than  on  the  extent  of  a 
depoeit. 

Keeping  theae  dififerent  factors  in  ndnd,  it  is  obvioualj  impoasible  to 
preeent  anjrthing  like  a  complete  pieture  of  the  chronic  and  irregular  phases 
of  the  diaeaae,  and  it  must  sallice  to  give  merelj  a  short  outline  of  chronic 
gout»  including  the  deforuiing  and  tophaceous  varietj  with  the  associated 
cachexia,  and  thereafter  an  eqaally  brief  outline  of  the  phenomena  of 
iiregalar  gout  as  seen  in  the  various  s^stems  of  the  bodj. 

Chronic  Drforming  Gout — Here  the  articular  changes  are  very  pro- 
nounced, and  are  usaally  most  marked  in  the  joints  of  the  fingera,  ankles, 
knees  and  great  toe.  but  they  are  by  no  means  confined  to  these  structurea 
There  is  also  found  uratic  inEltration  with  degeneration  in  various  fasciie« 
bursse,  and  tendons  in  the  neighbourhood  of  the  aflocted  joints,  and  indeed 
in  not  a  few  cases  these  sites  are  the  primiiry  ones.  In  a  few  instances  the 
greateet  deposit  niay  be  in  one  or  other  of  the  important  bursee  in  the  region 
of  a  joint,  and  such  cases  may  be  less  amenable  to  treatment  than  thoee  in 
which  there  is  a  more  diffuse  articular  changa  The  deformities  induoed  are 
tbose  due  to  the  swelliB*^  of  the  joints,  detiection  of  the  tiugers»  hands,  and 
toes,  ankylofiia  and  other  local  changes,  and  they  clos6ly  simulate  the 
appearances  in  rheumatoid  arthritis.  (See  "  X-Eay8,")  Nodi  di^ilorum,  the 
term  applied  to  the  knotty  or  knobby  state  of  the  terminal  phalangeal 
joints  by  Hebenleu  (Heberden^s  nodes),  are  frequently  of  a  gouty  nature. 

Chronic  Tophaceous  Oout  is  characterised  by  deposits  in  the  8ul>cutaneou8 
tissues,  notably  of  the  ears,  in  the  neighbourhood  of  joints,  and  in  various 
bursai.  These  tophi  may  give  way  and  exnde  a  characteristic  creamy 
fluid,  They  may  be  present  in  large  size  in  the  neighbourhood  of  a  joint, 
which  otherwi8e  appears  free  from  the  disease  and  whose  mobiUty  is 
unimpaired 

Gouty  cach€xia  is  the  8equel  of  chronic  gout  in  certain  predispoeed 
subjects,  but  the  causes  of  that  predispoeition  are  not  quite  clear.  It  is 
seldom  met  with  in  the  robuat,  plethoric  subjects  who  present  the  classical 
pictures  of  the  disease,  and  is  more  usually  seen  i  d  cases  wher6  the 
disease  develops  early  in  subjects  8trongly  predisposed  to  it  The  symptoms 
of  the  cachexia  are  numerous  and  varied,  but  in  the  maln  are  thoee  of 
caohejda  from  any  other  cause.  The  anternia  and  associated  degenerative 
ohanges  in  the  muscular  and  ner\'ous  tissues  in  tum  react  unfavourably  on 
tbe  gouty  tendency.  The  functions  of  ali  the  muscular,  glandular.  and 
nervoua  organs  are  profoundly  deteriorated,  and  the  resulta  in  any  given 
caae  vary  according  to  the  extent  of  the  d^enerative  changes  in  one  or 
other  or  aU  of  these  organs*  The  prognosis  is  bad  when  the  cachexia  is 
doubtfuL 

Iebkoular  Gout — Goutinbss 

The  i^mptoms  of  irregular  gout  are  manifold  and  varied,  and  are  not 
infr6qu6ntly  most  developed  in  persona  who  have  never  been  the  subjeet  of 
the  acute  phases  of  the  disease,  and  in  those  who  have  no  pronounced  evidence 
of  chronic  gout.   Are  we  justified  in  tlie  diugnosis  in  these  oaaes  ?  C6rtainly. 
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^VTiile  we  must  avoid  ascribing  ali  diseaaes  occurring  in  aubjects  with  a 
hereditarjr  bistory  to  a  goutj  origiii,  a  careful  studj  of  the  hereditj, 
constitution,  aod  clinical  teatures  in  manj  cases  %vill  amply  \varrant  the 
diagnosifl.  The  viewB  entertained  by  not  a  few  writer3  that  a  diagnoais  of 
gout  is  not  poBsible  in  the  absence  of  tophi  or  a  historjr  of  previous  acute 
attack  are  not  to  my  mind  tenable,  But  a  careful  discrimination  must  be 
exercised  in  this  direction. 

To  what  are  the  symptom8  of  irregular  gout  due?  Can  they  ali  be 
explained  by  the  view  bbat  they  are  dependent  on  the  local  deposit  of 
minute  cry8tala  in  the  aflfected  parts,  e.g.  gastric  mucoua  membrane,  cerebral 
membranes  ?  Or  are  they  dependent  in  whole  or  in  part  on  the  selective 
action  of  a  soluble  toxic  substance  in  the  blood  on  a  naturally  weak  spot  ? 
A  final  an8wer  cannot  yet  be  made.  The  8ymptoma  vary  with  the  age  and 
constitution  of  each  aubject,  bnt  in  every  čase  we  may  take  it  that  the 
8ymptom3  are  more  liable  to  develop  in  that  sy8tem  or  tissue  which  happens 
to  have,  from  natural  or  acqiiired  defects,  the  weakeafc  nutritional  activity. 
Here  again  we  must  have  regard  to  the  influence  of  other  hereditary  strains 
in  modifying  the  direttion  and  eeverity  of  the  gouty  symptoms. 

The  Nervous  System 

We  are  only  beginning  to  realise  how  often  gout  acts  on  niany  organa 
and  tissues,  and  how  frequently  inflarnmation  is  thus  induced  (Gower8 
and  Taylor,  1899).  This  opinion  well  illustratea  the  importance  of  the 
association  between  gout  and  diseases  of  the  nervous  system,  and  at  the 
aame  tirne  it  indicatea  the  limited  extent  of  our  precise  knowledge  of  the 
eubject.  The  etlecta  of  gout  are  seen  both  on  the  higher  and  lower 
neurones.  A^eitriHs  is  by  no  means  infrequent,  and  is  probably  most 
encountered  in  the  third  and  fourth  decades  of  Hfe,  but  it  is  probable  that 
many  cases  of  supposed  neuralgia  in  young  subjecta  are  really  minor 
forms  of  neiiritia  Sir  Willnughby  Wade  was  of  opinion  that  a  neuritis 
of  the  nervea  at  the  aftected  part  was  a  feature  of  the  acute  attack,  but  I 
have  never  found  the  distinct  Hneiir  tenderness  described  by  him.  Some 
tirne  ago,  while  experimenting  with  electrical  currents  on  the  Iiand  of  a 
gouty  friend,  I  was  much  intereated  to  find  that  the  cutaneoua  sansibiUty 
in  a  finger  whoae  joints  were  the  seat  of  articular  changes  %va8  much 
diminished.     The  point  is  worthy  of  further  inveatigation. 

Mi/elitis  is  rare.  Gowers  considers  that  possibly  some  cases  of  otherwiae 
undetermined  origin  in  young  adults  owe  their  origin  to  this  cause.  In 
neuralgia  we  hud  the  most  commou,  as  it  is  alao  one  of  the  most  trouble- 
some,  nerve  derangements.  Its  relationship  to  gout,  and  ita  aaaociation 
with  other  traita  of  tlitj  disease,  are  frcquently  perfectly  apparent  and  un- 
mistakable,  and  would  probably  be  more  00  if  8uHiciently  detailed  inquirie8 
were  instituted  The  fifth  nerve,  posterior  til)ial,  sciatic,  and  occipital  are 
the  ones  most  frequently  involved,  and  their  derangemeots  are  hable  to 
appear  and  disappear  suddenly,  or  take  the  plače  of  other  mani festat ione 
of  the  disease,  Cases  Uke  the  follomng  are  instructive  and  by  no  meana 
rare : — ^A  joung  man  cet.  32,  o f  plethoric  biuld  and  hair  gray  almoat  to  \vhite- 
nes8,  came  complaining  of  "  acitiity."  Hia  father  had  been  a  martyr  to  gout 
and  in  his  later  year8  wa8  atfected  with  attacks  of  angina  peetoria.  When 
25  yeara  old  tliis  patient  had  a  very  severe  attack  of"  neuralgia  which  iiilly 
prostrated  him  for  two  or  tliree  week3,  and  incapacitated  him  from  work 
ffir  as  many  montha,  and  at  the  end  of  this  tirne  hia  hair  was  "al most 
white.**     Lesser  attacka  have  occurred  sub8equently,  and,  cui'iouBly  enough. 


I 


GOUT 


)9 


I 


the  prodronial  symptoms  were  the  same  as  those  experieiiced  by  his  father 
----a  feeling  as  if  the  right  thigh  waa  being  aponged  over  with  cold  water, 
From  the  great  eeveritj  and  long  duration  of  the  first  attack  it  may 
probablj  be  regarded  as  a  regular  acute  gout  in  an  uEusual  site.  There  is 
indeed  no  end  to  the  irregiilaritj  and  aoonialous  natare  of  the  nervoue 
disturbances  eocountered.  In  young  adults  iender  ftet  may  be  au  early 
8ymptom,  and  is  usually  aceompanied  by  the  hot  eensations  in  the  feet 
described  by  Diickworth.  The  discomfort  arising  from  t!iis  condition  in 
young  wonien  may  be  so  great  that  they  will  never  wear  boota  or  outdoor 
Bhoes  a  minute  longer  than  they  can  po8aibly  help.  In  one  such  čase  I 
ha  ve  observ^ed  a  localised  point  of  exqniBite  tenderneas  over  the  middle  of 
one  calf,  and  t  h  is  patient  averred  that  the  feelings  of  cravip  to  which  she  wa8 
subject  seemed  to  have  their  origin  at  this  point.  This  čase  waa  8peQially 
ioteresting,  as  the  patient  wa8  by  no  means  of  a  nenrotic  temperament. 

The  local  pkenomeria^  of  Iiaynaud^s  diseuse  are  also  frequently  seen  in 
the  Bubjects  of  inherited  gout,  the  pallor  and  coldness  of  the  affected 
ertremity  persisting  from  a  few  nunutes  to  half  an  hour  or  more.  These 
patients  are  uaually  very  sosceptible  to  the  influence  of  cold  water,  and 
cannot  tolerate  sea-bathing.  In  adult  life  vaso-motor  %mtahility  may  be  a 
prominent  feature,  esp6cially  in  plethoric  subjecta. 

Meadache,  migraine,  insomnia,  and  vertigo  are  also  frequently  encountered 
as  the  leading  subjeetive  indications  of  gouty  metaboUsm,  and  they  may  be 
aceompanied  by  feelings  of  phy8ical  and  mental  lassitnde,  or  melancholia. 
Ali  these  cases  may  be  associateJ  with  some  obvious  aberrationB  in  iirinary 
eKcretions.  At  and  after  the  climacteric  we  sometimes  find  that  patients 
who  have  been  treated  for  year8  for  recuning  acnte  and  subacute  gont  of  a 
typical  character,  recover  completely  from  the  8ymptoms,  but  develop  more 
acute  meiUal  derangements,  neces&itating  appropriate  and  permanent  asylum 
treatment.  Are  these  cases  to  be  regarded  as  illustrations  of  metastasis. 
or  as  illustrating  a  reveraion  to  anotner  type  of  inherited  weakneaa  nnder 
the  influence  of  the  diminishiog  metabolic  activity  of  later  life  ? 

The  hability  of  many  goiity  aubjects  to  eerebrcd  ha^morrhage  need  only 
be  referred  to,  and  it  may  be  well  to  mention  that  in  old-stauriUng  cases  of 
hemiplegia  the  deposit  of  urate  of  soda  takes  plače  more  readily  in  the 
joints  and  tiasues  of  the  paralvsed  side. 


ClECULATOBV   SVSTEM 

In  early  life  the  snbjects  of  inherited  gouty  flrocli\^ties  freqnently  exhibit 
variouB  vaacular  disturbances,  e,g,  chilblains,  and  the  local  phenomena  of 
Raynaad'8  disease.  In  later  lite  the  leading  manifestationa  are  the 
followinff : — 

(L)  General  vaso-motor  instabilitj. 

(ii,)  Incidental  and  more  or  less  £requent  aberrations  in  cardiac  action, 
arising  from  the  influence  of  the  toxic  agenta  on  the  nervous  mechanism  of 
the  heart,  t,g.  arrhythmia,  tachycardia,  bradycardia,  angina.  The  tendencj 
to  these  diatnrbances  is,  of  courae,  increased  if  there  be  myociirdittl  de- 
ganeratton. 

(iii.)  The  Bymptom8  and  phyBical  signs  arising  from  the  action  of  a 
hy|.>ortrophied  heart,  with  or  without  dilatation,  and  contraction  of  the 
l>eripheral  vessels«  in  cases  with  renal  cirrhosis  and  widosprBad  arterial 
disease. 

(iv.)  Evidence  of  early  or  late  cardiac  muscle  failure,  due  to  clironic 
mjrocarditis,  with  disease  of  the  coronary  veaael& 
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These  various  sjniptoms  are  freqiiently  induced  or  aggravated  by  reflei 
injuiioua  influences  from  the  gastro-iotestiiial  tmct,  and  in  manjr  of  these^ 
cases  the  dietetic  treatment  ia  the  all-important  ona  This  is  speciallj 
true  of  the  senile  heart.  Pericarditis  is  bj  no  means  an  uncommon  nianner 
of  termination  in  cases  where  the  goutj  form  of  Bright's  disease  is  developed. 
In  additioii,  various  arterial  and  venous  diBorders  are  met  with.  Arterio- 
capillary  fibroais,  and  atheroma  and  their  8<^qiiela%  are  the  arterial  de- 
rangements;  phlebitis  and  thrombosis  are  the  leading  venons  disorders. 
Varicose  veins  in  the  lega  and  hiemorrhoids  are  bj  no  means  infrequent. 
While  the  diagnoais  of  a  gouty  origin  in  many  of  these  cases  is  often  largelj 
a  matter  of  inference  from  the  toui  ensemUe  of  the  caae,  the  fact  of  thaj 
CKM^aaional  relationship  of  these  BjTnptoms  to  gont  should  not  be  lost  aight  ofcf 


Alimentart  System 

The  gastro-intestinal  tmct  is  in  the  closeat  sjmpatlij  with  the  cutaneoua  j 
8ystem,  and  there  is  every  reason  to  believe  that  the  various  nervous  and  j 
vascular  disturbances  in  the  latter  are  represented  by  analogoua  changes  inj 
the  internal  continuation  of  the  epithelial  covering.     There  is  no  doubtl 
that  some  of  the  most  troublesome  cases  of  irregular  gout  are  those  whoae| 
8ymptoma  are  referred  to  the  digestive  tract,  and  nowhere  more  than  mi 
this  8y8tem  do  we  find  good  illustrations  of  the  doctrine  of  metastasia     Th€ 
nature  of  the  symptoms  varies  considerably  in  diflerent  cases.     In  one  case^ 
they  are  sudden  in  onset,  sharp  and  fugitive  in  nature,  and  give  pkce  to 
definite  articular  or  other  manifestatioos.     For  example,  a  sudden  gmtraJ^ia^ 
with  assoeiated  derangement  of  the  digestive  funotions  develops,  persists,  iti 
may  be,  for  a  few  days,  and  8uddenly  disappearSi  coincidently  with  the 
development  of  an  eczema,  an  arthritic  attack,  or  an  urticaria,  and  rice. 
verscu      Acute  attacks  of  abdominal  pains  {enttralgia),  with  a  varyingi 
amount  of  constitutional  diaturlmnce,  are  ako  seen  in  undoubtedly  gouty 
subjects,  and  the  clinical  appearances  and  courae  under  treatment  may 
leave  no  room  for  doubt  as  to  the  aocuracy  of  the  diagnosis. 

Apart  from  these  more  purely  nervous  manifestations,  catarrhal  stat 
of  the  mucous  membrane  are  proue  to  occur.  FkaTyngitis,  acute  or  clironic, 
ia  the  most  common,  but  gaatro-enteritis  is  also  met  w]th,  The  very 
acute  congestion  and  swelling  of  the  pillars  of  the  fauces,  uvula,  and  tonsils, 
often  with  distension  of  the  superficial  veins,  form  a  quite  characteristicJ 
picture.  Farotitis  is  a  rare  incident  in  the  gouty,  and  when  presenti 
8eriously  interferes  \\ith  mastication  and  deghitition.  It  usually  develops 
Buddenlj,  persists  for  a  few  hours,  and  disappears. 

In  the  more  asthenic  type  of  the  disease  the  dyspepiic  si/mptoms  are 
more  those  of  chronic  enfeeblement  of  the  digestive  poivers,  the  more 
import^int  signs  being  epigastric  pain  or  discomfort,  attended  by  waterbraah 
and  slight  flatulence  ("  aciditj  "),  some  depression  in  spirits,  and  other  e\i- 
denoes  of  deranged  metabolism.  This  class  of  čase  is  epeciany  LLable  to 
6how  some  obvious  urinary  abnormality,  e,g.  HthEemia  or  pbosphaturia, 
which  conditions  may  alternate. 

In  other  cases  we  hnd  slight  attacks  of  gastric  catarrh,  usually  termed 
biliousness,  characterised  by  loss  of  appetite,  furred  tongue,  foul  breath,  and 
constipation. 

Wliile  we  must  admit  that  ali  these  symptom8  are  conimonly  seen 
independently  of  gont,  this  shoukl  in  no  way  interfere  with  our  recognition 
of  their  gouty  origin  in  many  cases,  A  few  authentic  cases  have  beei 
recorded  which  revealed  unmistakable  post-mortem   e\idences  of  uratic' 
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depofiit  in  the  alimenUij  tiact,  and  sach  are  prol»abIy  present,  though  in 
vei7  small  amoant,  to  a  greater  ertent  than  has  been  described. 

And  further,  we  must  bear  in  mind  that  the  uratic  defpoait  is  a  late 
86quel  and  an  inconstant  feattire  of  tbe  diseasa.  Ite  pioaeoee  is  condusive 
proof  of  its  existence,  but  its  abaenoe  in  no  wrj  negativefi  it  We  must 
lemember  tbe  inceasant  natuie  and  also  the  iapidity  of  the  chemioal 
changes  oocurring  in  tbe  digestive  tract»  tbe  liTer,  and  tissues  genemllj. 
If  the  Yiew3  pat  forward  under  etiologj  are  oorrect  (p.  223),  the  relation- 
ship  between  various  foods,  liquid&,  etc,  and  goutj  sjmptoms  beoomes  a 
little  more  clearlj  defined  and  understood. 

A  careful  8tudj  of  the  general  and  hereditarr  historj  and  cUnical 
featiires  of  each  čase  will  usuallj  suffice  to  de  termine  its  exact  nature,  and 
the  more  thoroagbly  various  miner  disorders  are  studied,  the  more  evidence 
vdll  they  fi^uentlj'  afiford  of  tbeir  origin  fiom  a  oommon  stock. 

To  what  extent  are  the  so^called  functional  diaeades  of  the  liver  aaso^ 
ciated  with  gout  ?  Alike  from  the  important  action  of  the  liver  on  the  carbo- 
bjdrates  of  the  food,  and  in  the  formation  of  ures  (vide  "  liver,  Pbjaiologj 
of "),  we  ha  ve  ample  evidence  in  support  of  the  view  that  in  gout»  and 
perhaps  even  more  pirticularlj  in  irr^ular  gout,  liver  derangement  plajs 
an  important  part  But  the  exact  nature  of  tbe  derangementa  in  function 
induced  by  tempoiarjr  vadcular  and  other  alterations  is  quite  unknown. 
It  is  complicated  and  probablj  alao  incx>nstant,  and  witb  our  present 
knowledge,  we  must  be  aatisfied  with  a  few  general  reflections  g^ed  from 
empirical  treatment  (vide  "  liver,  Functional  Disorders  of "),  Thie  will  be 
further  referred  to  under  "  Uric  Acii** 

The  last  point  that  calls  for  reference  is  constipation.  Gout^  subjects 
are  much  more  prone  to  the  injurious  effects  of  eonstipation  of  even  a 
alight  degree  than  non-goutj  individuals. 
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The  hereditary  influences  of  gout  £requently  8how  their  earliest  indication 
in  connection  with  the  nrinaij  sistem.  Gibbons,  in  an  intereating  paper,* 
bas  drawn  attention  to  the  frequent  occurrence  of  renal  colic  in  infants 
of  goutjr  Btock.  This  is  further  emphasised  by  the  foIlowing  caaes  lately 
reeorded  to  the  writer  by  a  medical  friend,  himself  a  martyr  to  gout 
His  personal  historj  is  as  follows :  Acute  gout,  twice,  in  bali  of  right  great 
toe,  gouty  dyspepsia,  dry  eczema  on  skin,  grooved  and  fissured  nails,  and 
one  joint  of  right  band  d^formed  and  ankjlosed.  Three  of  his  cbildren 
have  exbibited  8ymptoma  The  joungest,  when  an  infant,  wa8  86verely 
troubled  with  disordered  micturition,  and  bladder  irritation,  with  passage 
of  much  free  uric  acid  ;  another  was  troubled  when  a  boy  with  hiematuria 
due  to  the  passage  of  large  quantitie8  of  uric  acid;  and  a  third  has  bad 
an  attack  of  acute  gout  in  the  beel,  and  in  bis  jouth  was  alfected  with 
eiythema  nodosum.  Wben  considering  the  subject  of  uric  acid  excretion  in 
infancj  I  maj  draw  attention  to  the  statement  U8ually  made  in  most  work8 
on  pediatrics  as  to  children  passing  relatively  more  uric  acid  than  adults. 
So  far  I  have  not  been  able  to  trace  this  to  any  definite  series  of  obeerva- 
tions,  and  lately  I  made  an  investigatiou  on  the  excretion  in  a  child  of 
20  months,  and  the  results  (as  yet  unpublished)  indicate  that  the  pro- 
portion  of  uric  acid  to  urea  in  the  infant  is  not  e88entiaUy  diflerent  from 
tliat  in  tbe  adult.     The  point  is  one  that  merita  further  investigation. 

Tronsient  albuminuria  is  met  with  in  gout,  eepecially  during  tbe  ttcute 
1  Mtd.'Chir,  TmmmeiUmM,  voU  \xxix,  180S, 
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attacks,  and  the  ainount  and  frequeiicy  of  its  occmrenoe  niay  be  regarded 
aa  e\idence  of  the  degree  of  renal  weaknes8,  Simflarly  transient  gljco- 
suria  occurs,  and  may  be  regarded  as  similar  evidence  of  hepatic  (and  pos- 
eiblj  also  muscular)  inBufficiencj.  If  pronounced,  it  may  merge  into  true 
diabetes. 

Oxaluria  ia  a  less  frequent  occurrence.  Phosphaturia  is  by  no  means 
rare,  and  an  apparent  excess  of  phospbates  occjisioiially  alternates  with  the 
pasaage  of  large  amoimts  of  free  uric  aeid,  But  it  should  be  carefally  noted 
that  the  occiiiTence  of  oxakiria  or  phoaphaturia  often  depends  entirely  on 
the  Btate  of  acidity  of  the  urine.  If  the  acidity  of  the  urine  is  low  (sodium 
phoaphate  present  in  small  amount)  there  is  a  gi-eater  tendeiicy  to  the 
depoBit  of  the  oxahc  acid  normally  present  in  the  urine,  and  there  is  also  a 
preponderance  of  the  neutral,  not  rea€Uly  soltible,  and  basic,  easily  soluble, 
earthy  phosphates  over  the  acid  salta  We  are  not  yet  in  a  position  to  state 
authoritatively  that  phosphaturia  is  to  be  regarded  aa  an  indication  of 
abnorouil  disturbaucc  in  the  phosphorus  metaboUsm  in  the  organism. 

Ear 

The  external  ears,  and  the  parts  around,  are  a  favourite  site  for  the 
development  of  gouty  eczema,  and  the  auricle  is  prone  to  the  deposit  of 
tophi,  Beyond  these  two  facts  there  are  few  delinitely  determined  as  con- 
chisive  of  the  relationship  between  gout  and  ear  diaeases,  but  there  are 
numerous  isolated  references  bearing  on  the  point.  Gout  is  said  to  exer- 
ciae  conaiderable  inttuence  in  the  development  of  exostosis  in  the  exfcernal 
auditory  canal  (Prifcchard).  Hang  has  described  a  čase  where  the  ear  was 
aflected  by  prodromal  pains,  with  hjp^ri^mia  and  swelling  of  the  auricle 
for  severa!  day8,  followed  on  the  third  or  iburth  day  by  an  attack  of  articular 
gout.  Mirk  has  recorded  clialky  depoaits  in  the  tympanic  membrane,  and 
he  m  of  opinion  that  some  cases  with  suljjective  noisee  are  due  to  gouty 
depoaits  in  the  labyriut!i.  Baum  also  testifies  to  the  efVect  of  gout  as  a 
cause  of  ear  diseaaes,  eapeciallj  in  produeing  earache  at  night  and  tinnitus 
aurium  withoot  deafness.  In  the  absence  of  more  fully  detailed  clinical 
and  post-mortem  records  of  the  condition  of  the  middle  and  internal  ear, 
we  ciinnot  speak  authoritatively  on  the  influence  of  gout  on  the  stnictores 
of  the  middle  and  internal  ear. 


Eye 

There  is  no  miataking  the  important  part  played  by  gout  in  eye 
aO^tions,  altliough  only  iu  a  few  cases  have  dehnite  deposita  of  urate  of 
soda  been  recorded  in  the  conjunctiva  (Garrod)  or  elsevvhere.  Conjunctivitis, 
episcleritis,  sclerotitis,  iritis,  and  irido-cyclitiB  are  the  most  comoion 
manifestations,  and  the  worat  feature  in  these  conditiona  is  their  great 
hability  to  recur.  In  the  gouty  form  of  iritis,  hoemorrhage  into  the 
anterior  chamber  is  not  infrequent  (Maitland  Eamsay),  Gouty  subjects 
are  more  prone  than  others  to  suJTer  froni  glaucoma,  and  Jonathan  Hutchiuson 
hae  recorded  cases  of  h^morrhagic  retinitia  and  optic  neuritis  wluch  he 
regarded  as  of  gouty  origio,  Apart  from  these  obvious  disorders,  pain  in 
the  eye  may  be  a  prominent  symptom.  This  takea  the  form  of  a  sudden 
acute  pain,  sometimes  described  as  linear  in  nature ;  in  other  cjises  there 
may  be  a  dull  ache  with  sUght  tenderness  or  hot  and  itchj  feelings  in  the 
eyeball.  In  these  latter  cases  the  ocular  tension  should  be  carefully  in- 
vestigated.     The  eyelids  are  also  prone  to  be  the  site  of  a  fugitive  oidema. 
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French  WTiters  in  particular  lay  grea.t  strese  oa  the  special  liability  of 
iDutj  individuals  to  aloD  affections^  the  arthiitideB,  as  thej  call  them,  but 
i  ofir  own  literature  we  find  much  less  belief  in  the  importance  of  this 
'itionship.  Ita  great  importance  is  tindoubted.  It  would  be  strange 
indeed  if  this  ertensive  vascalar  connectiTe  tiflsue  covering  did  not  react 
p|ilroQgIy  in  manj  waxs  to  the  influence  of  gouL  £very  ezperienced  familjr 
^mctitioner  knows  that  this  is  sa  He  maj  have  seen  at  one  tirne  a  serem 
Ittaek  of  abdominal  pain  disappear  with  the  onaet  of  an  eczemaj  or  the 
lopment  of  a  troablesome  and  persistent  eezenm  in  a  limb  alreadf  the 
of  acute  or  subacnte  articul&r  gout ;  or  a  goutj  femilj  of  three,  one  of 
rbcmi  sufTered  from  headacbe  with  lithfemia,  a  second  was  troubled  with 
i-orbital  nenralgia  and  eezenm,  and  a  tbird  with  erjlhema  and  nail 
rbancea  These  and  the  like  convince  him,  from  his  own  ezperience,  that 
» is  a  profound  relationahip  between  skin  afTeetions  and  gont  Again,  he 
known  of  a  lichen  developing,  and  persisting  in  spite  of  ali  Hnds  of 
ippropriate  local  treatment  for  yeare,  possiblj  imdergoing  slight  modifica- 
tion  coincidentlj  with  the  development  of  some  articular  or  other  lesion, 
which  for  the  first  tirne  snggested  that  the  two  conditions  had  a  cx>nimon 
origin.  At  another  time  be  has  been  stronglj  inclined  to  diaraose  scarlet 
'Bver  in  a  boj  (in  the  Chnstmas  holidajs),  bnt,  from  his  knomedge  of  the 
Ucate,  sensitive  skin,  both  in  the  patient  and  other  members  of  the 
ly,  also  from  his  knowledge  of  the  heredity,  and  consideration  of  the 
Stic  habits  incident  to  the  time  of  year,  taken  in  conjiinction  with  the 
itchin^  present,  he  tinally  commits  himself  to  a  diagnosis  of  dermatitis,  and 
lin  a  few  days  there  developed  the  feeling  characteristic  of  exfoliatiTe 
iti  tis. 
These  are  ali  actual  occurrences,  and  many  other  suggestive  parallels 
could  be  citeA  Simikrlj  with  som^  cmes  of  pmritus,  urticaria,  psodasis* 
and  herpes,  and  indeeil  his  whole  clinical  erperience,  judiciously  espi^eesed, 
elearly  establishes  for  him  the  importance  of  the  relationahip.  One  reason 
for  the  smaller  amount  of  attention  given  to  the  subject  in  this  countrj  may 
from  the  fact  that  primaij  cutaneous  disorders  are  more  frequently 
ud  in  subjeots  who  are  the  vietims  of  lesB  dedared  gout,  and  too  much 
is  laid  on  the  absence  of  so-called  definite  gouty  8ymptom8.  A  careftd 
tudy  of  many  ekin  diseases  from  the  point  of  Tiew  of  Uieir  relationsliip  to  a 
diathetic  tendency  is  a  preeent  deeideratum,  and  an  eseential  basis  for  the 
inquiry  is  a  fuU  recognition  of  the  aignificance  of  the  various  minor  and 
irregnlar  manifestations  of  the  diseaae,  aloDg  with  a  zealous  and  critical 
ivestigation  of  the  hereditary  history  of  each  caae, 

The  \iew  advaneed  by  Boberts  that,  owing  to  the  tolerance  of  the  skin  for 
nmtio  deposits,  the  relationship  between  gout  and  eczema  is  less  important 
than  frequently  belie%ed,  must  be  recdved  with  caution.  The  uratio  dejiosita 
are  an  incidental  and  often  very  unimportant  8ymptom  of  the  diaease,  and 
it  is  eren  conceivable  that  their  presence  in  oonsiderable  amount  may  be  a 
safeguard  against  any  cutaneous  disturbanoes  in  the  immediate  neighboor- 
hood«  owing  to  the  development  of  morbid  structural  changes  in  the  vaacular 
and  nervous  cutaneous  supplv,  and  the  secretory  glands  at  the  part.  Gouty 
skin  eniptions  are  seen  in  their  most  typical  forms  in  cases  of  chrouic 
or  irreguiar  gout,  with  few  extemal  evidences  of  the  diseaae,  and  they  are 
probabty  verj  closely  related  to  the  circulation  in  the  veisala  of  the  skin 
of  faulty  end  products  of  nitrogenous  metabolism  (probablj  not  uric 
iicid)*  and  to  a  lesser  extent  to  the  attempts  of  the  otiUineous  glands  to 
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excrete  these  aLnormal  Bubstances.  The  iraportaace  of  extemal  influeticeB 
muat  not|  of  course,  be  overlooked,  They  constitute  aE  important  allied 
force. 

Eespibatort  System. — As  definite  deposits  of  urate  of  soda  have  been 
found  in  the  VfDcal  cords,  arjtenoid  cartilagea,  and  in  the  crico-arytenoid 
ligaments  and  jomts,  and  crjstak  of  uric  acid  have  been  reported  in  the 
sputum,  we  are  jiiBtified  in  conchiding  that  manj  minor  sjmptomB  of 
respiratorj  disorders  occurring  in  snbjects  pi^disposed  to  gont  are  in  reality 
of  gouty  origin.  "VVith  regard  to  cataTrkal  staies  of  the  larynx  our  know- 
ledge  ia  \vell  summed  up  in  tlie  following.  Whether  or  not  there  be  a 
specialised  gouty  form  of  chronic  larjngitis  there  can  be  no  doubt  that  in 
certain  persons  of  plethoric  habit,  limited  diet,  abstention  froni  aleohol,  and 
the  adniinistration  of  Carlsbad  salts,  hasten  re€overy,  as  pointed  out  l>j  von 
ZiemBsen  (M'Bride), 

The  part  played  by  the  bronchial  mucous  membrane  is  even  more  pro- 
nounced.  A  siniple  irrUaMHti/  of  tke  hroiichial  rnueous  mevihrant, 
evidenced  by  a  loud  spasmodic  cough,  ia  occaaionallj  a  well-marked 
feature  in  the  female  children  of  goufcy  paren ts.  Occasionallj  an  acuie 
hronchitiB  develops  coincident!y  with  the  abrupt  cessation  of  articular 
paina,  more  espec"ially  in  inveterate  cases  in  whom  empbjsema  and 
a  proportionate  degree  of  heart  weakness  are  presen  t.  In  other  ca&ea 
the  bronchitis  iiiay  give  plače  to  some  other  manifestation.  The  re- 
lationsliip  of  gout  and  asihvm  is  an  interesting  and  intricate  one. 
Aethma  occurs  by  no  means  infretpieutly  in  the  olJspring  of  gonty  paren ts, 
and  in  snch  cases  its  oo^uiTence  must  be  regarded  as  a  tjpical  goutj  raani- 
festation  (we  must,  of  coiirse,  have  regard  to  the  possible  atrong  adinixture 
of  a  neurotic  strain  in  the  individnal).  While  some  cases  are  by  no  means 
readilj  amenable  to  treatment,  others  fumish  the  most  brilliant  illustra- 
tions  of  the  infliience  of  a  phjsiological  diet  and  a  regulated  lile  on  the  faulty 
metabohsm.  In  some  caees,  with  a  long-standing  asthmatic  hiatorj,  true 
articular  gout  may  develop  in  late  Ufe ;  in  othei-s  a  t}T^tical  goutj  attack 
may  alternate  with  a  genuinc  asthmatic  aeizure ;  perhaps  in  the  majoritj 
no  other  well-deulared  phenomena  take  plače.  In  this  latter  instance  it 
\vould  almost  appear  as  if  one  outlet  for  the  action  of  the  producta  of  tha 
deranged  metabolian  sufficed,  and  even  gave  aome  protection  against  others. 
Lfigtlj,  we  must  refer  to  the  oocasional  oecurrence  of  ha^mopti/us  in  aubjecta 
with  a  gouty  tendency,  either  declared  or  latent*  thja  being  associated  \vith 
marked  emphy9ema  and  vascular  degeneration,  a  condition  first  descri1>ed 
by  Sir  A,  Clark.  In  ali  such  casea  čare  must  be  taken  to  eliminate  a 
chronic  tuberculous  lesion  as  the  cause  of  the  hfemorrhage,  \VMle  gout 
and  active  tuberculous  disease  are  not  often  associated,  \ve  are  not,  to  i!iy 
mind,  justified  in  thinking  that  there  is  any  antagonism  between  theni, 
Everjthing  depends  on  the  predominance  of  one  or  other  strain.  It  ia 
interesting  to  note  that  M.  Baumia  conaidered  that  a  gouty  father  and  a 
tubercidous  mother  will  lieget  an  asthmatic  child.  The  chart  at  page  224 
show8  that  the  oldest  aon  of  a  gouty  mother  by  a  tuberculous  father  was 
a  confinned  asthmatic* 

Keproductive  Ststem. — The  female  pelvis  is  rich  in  connective  tissues, 
its  vascular  supply  is  conaiderable  and  subject  to  periodic  variations,  and  its 
ner\  ouB  system  is  more  than  U8iially  important  aud  complex,  Surely  we 
have  bere  a  happy  hunting-ground  for  the  manifestations  of  a  disease 
wbo6e  end  producta  are  deposited  in  connective  tissues,  and  in  who6e  life- 
history  nervous  and  vascular  disorders  occupy  a  prominent  plače.  Tet  this 
doea  not  seem  to  ha  the  čase.    A  reference  to  the  indices  of  not  a  few 
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authoritative  gjnaecological  work8  either  reveals  no  mentiou  vrhatever  of  the 
disease  or  the  barest  possible  reference  to  it.  One  cannot  help  woiidering 
whether  this  position  ia  arrived  at  after  a  careful  Btudy  of  the  possible 
influenoes  of  diathetic  conditions  on  the  pelvic  viscera,  or  whether  the 
poefiible  importance  of  such  inflaence  is  entirely  overlooked.  The  admitted 
difficultiea  in  connection  with  its  8tudy  hardlj  warrant  the  latter  position, 
**  If  the  disorders  of  the  nterus  and  its  appendages  \vere  studied  more 
particiilarlj  vvith  reference  to  diathetic  conditionB  I  am  of  opiuioo  that 
Bome  new  chapters  in  their  pathologj  niight  be  written "  (Diickvrorth). 
This  opinioB  is  well  worthj  of  the  careful  consideratioo  of  those  who 
have  the  special  cHnical  experienoe  necessarj  to  advance  onr  knowledge  of 
this  part  of  the  subject. 

MuscuLAR  AND  CoNNECTiVE  TissUES.— The  palmar  fascife  and  less  fre- 
quently  the  plantar  fasciie  are  occasionally  tlie  seat  of  gouty  disorders  (see 
Bupujtren^s  contraction  nnder  *'  Fascia  "  in  voL  iii),  and  Jonathan  Hutchin- 
son  has  drawn  attention  to  a  juvenile  form  of  DupiiytreB*B,  in  which  the 
induration  and  contraction  are  limited  to  one  or  more  digits,  and  does  not 
involve  the  palm.  Tbe  same  author  has  alao  drawn  attention  to  the 
induration  in  the  fibrous  structure  in  the  dorsum  of  the  penis  as  being 
allied  to  Diipuytren'8  contratition,  both  oanditions  having  a  relationship  to 
inherited  gout.  It  may  be  well  to  refer  here  to  the  oeeurrence  of  nocturnal 
priapism  in  elderly  males  affected  witb  irregnlar  gout, 

I'robably  some  casea  of  localiaed  myalgic  pains,  usually  regarded  as 
muscular  rheumatiam,  are  in  reality  of  gouty  origin.  Lumbago  is  so  to  be 
regarded  in  a  proportion  of  cases,  and  the  aches  and  jmins,  of  a  diill  and 
aching  or  of  a  sharp  and  fugitive  eharacter,  experienced  from  tirne  to  tirne 
in  the  neighl»ourhood  of  joints  or  other  tissiies  which  have  been  the  site  of 
injury  at  iin  earlier  period,  are  in  ali  prol>ability  of  a  similar  nature,  The 
important  part  played  by  the  structures  in  bursae  has  already  been 
referred  to. 

Etiologt 

Previous  to  the  year  1793  the  view8  entertained  as  to  the  etiology  of 
the  disease  are  only  of  historical  interest,  and  a  full  and  interesting  acconnt 
of  them  will  l>e  ftmnd  in  the  varioua  works  referred  to  in  the  literature. 
In  that  year  MiLrray  Forbes  suggested  that  gout  develop€<l  through  an 
exceBB  of  uric  acid  depositing  itself  in  the  tiasues.  A  few  years  later  (1797) 
WoIla8t€n  demonstrated  the  presence  of  uric  acid  in  gouty  deposits,  and 
from  that  tinie  nutil  the  present,  the  existenc6  of  a  detinite  and  important 
relationsliip  between  gout  and  uric  acid  has  never  lieen  8eriou8ly  questioned, 
But  as  to  the  exact  nature  of  thia  relationship  we  at  the  present  time 
know  little  more  than  the  opinion  expre8aed  by  Murray  Forbes  more  than 
a  Inindred  years  ago. 

In  1850  Garrod  made  his  classieal  contributions  to  the  8tudy  of  the 
disease.  His  most  important  observation  was  the  discovery  of  uric  acid  m 
the  blood,  but  many  of  his  other  observations — clinical,  pathological,  and 
therapeutic — yet  rank  as  authoritative  even  at  the  present  day,  and  aH 
writera  and  workei'8  on  the  subject  are  under  a  deep  obligation  to  his 
standard  wark.  For  an  adequate  appreciation  of  his  work  the  reader 
is  referred  to  liis  treatise  on  the  subject.  Here  1  can  only  indicate  a 
few  points  of  importance  with  regard  to  his  view8  on  the  etiology  of  the 
dificase,  and  more  especially  those  dealing  with  the  acute  paroxy8nh 
Kocent  methods  of  investigation  have  Iately  8hown  that  some  of  his  con- 
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cliisiona  reqiiire  revision  and  modification.     From  his  researches  he  for- 

miilated  tbe  following  conchiaioiis  regarding  the  acute  attack  : — 
i  The  alkalioitj  of  the  blood  is  lowered. 

ii,  The  ainomit  of  uric  acid  in  the  blood  is  greater  than  in  the  interval. 

iii,  The  excretion  of  uric  acid  falls,  this  being  associated  with  uric  acid 
retention  in  the  tissiies,  depenthiig  on  a  diininution  of  the  exeretory 
capacity  of  the  kidneja. 

These  three  eonclusions  formed  the  Imsis  of  his  theory  of  the  causation 
of  the  phenomenon  of  the  aonte  attack. 

In  1898  the  viewg  as  to  the  dimiontion  of  the  alkahnity  of  the  blood 
and  to  the  increased  amount  of  uric  acid  present  in  the  blood  during  the 
acute  attack  were  serioiislj  called  in  question  hy  Jklagnua  Le\'y.  Tliis 
observer  made  an  extended  series  of  obsei^vations  in  seventeen  cases  of  gout, 
using  the  most  modem  and  relial>le  methods,  and  in  no  čase  did  he  find 
evidence  of  a  diminution  in  the  alkalinity  of  tlie  blood  or  of  an  increase  in 
the  amount  of  uric  acid  as  eonipared  with  the  interval  l:>etween  the  attacks. 
Levy"s  observations  on  these  points  appear  to  be  conchisive.  With  regard 
to  the  tliird  point  the  writer  bas  recorded  a  series  of  observations,  the 
resnlts  8howing  an  actual  mci'ease  of  uric  acid  excretion  during  the  attack. 
Similar  observ^ations  have  been  made  by  Pfeitfer»  Lev}%  Badt,  His,  and  others. 
Taken  collectiveIy,  these  investigations  aeem  to  prove  that  the  three  afoi-e- 
mentioned  conclusions  are  erroneous,  and  they  therefore  indicate  that 
GaiTod*e  views  as  to  the  etiology  of  the  acute  attack  must  be  abandoneA 
If  tliia  is  80,  we  must  start  afresh  in  searcb  of  the  canse  of  the  acute 
paroxysm. 

In  his  later  writings  Garrod  adopted  the  view  that  the  kidneys  are  the 
seat  of  formation  of  nric  acid  in  health,  an  opinion  which  must  obviously 
very  nmterially  influence  the  views  put  forvvard  as  to  the  etiology  of  gout. 
In  this  view  lie  has  of  late  years  Ijeen  ably  aupported  by  Luif,  who  bas 
formulated  the  following  conclusions  from  his  oi'iginal  observations  on  the 
subject : — 

i  Uric  acid  is  not  normally  present  in  the  blood  of  man  and  other 
mammals,  nor  in  the  l)lood  of  birds. 

ii.  Uric  acid  is  nonnaUy  prodiieed  only  in  the  kidneys, 

iii*  The  presence  of  nric  acid  in  the  !>lood  in  gout  is  due  to  its  deficient 
excretion  by  the  kidneys,  anct  to  the  Buteef]uent  absorption  of  the 
non-excreted  portions  in  to  the  blood  from  these  organs. 

This  view  as  to  the  phy8iologj'  of  uric  acid  is  in  opposition  to  those 
entertained  by  most  phy8iologi8ts,  and  in  addition  the  writer  has  published 
a  series  of  observations  which  tend  to  negative  these  conclusions.  His 
investigation  comprised  the  exaniiuation  of  very  large  quantitieB  of  the 
blood  of  birds,  and  ako  the  liver,  kidney8,  and  spleen,  and  the  results 
8howed  the  presence  of  an  appreciable  amonnt  of  uric  acid  in  the  blood  and 
also  in  these  variona  \a&cera. 

In  1882  Ebstein,  as  the  residt  of  an  elaborate  series  of  experiments 
already  briefiy  referred  to,  canie  to  the  couclnsion  that  the  essential 
element  in  the  gouty  proeess  was  the  development  of  necrotic  areas  in  the 
tissues,  in  which  crystalline  deposits  of  urate  of  soda  subBeqnently  took 
plače,  He  regarded  the  tissue  necrosis  as  the  primary  condition,  and  the 
uratic  deposits  as  a  secondary  development.  He  accepted  G^rrod*8  view 
that  the  uric  acid  was  the  causal  agent  of  the  necrotic  proeess,  his  opinion 
being  that  the  tisfiues  were  led  to  imdergo  necrotic  changes  by  contact  with 
uric  acid  in  a  soluhle  form,  The  increase  in  the  uric  acid  was  regarded  by 
him  as  arising  in  the  majority  of  cases  of  primary  articular  gout  through 
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i  escessive  formation  of  tiric  acid,  and  he  considered  that  it  wa8  only  in  the 

Ifare  cases  of  primarj  gouty  kidnej  that  retention  of  uric  acid  occurs,  He 
considered  that  the  exceBsive  formation  of  uric  acid  took  plače  in  abnormal 
eituations  in  the  body,  especially  in  the  mnscles  and  niedulla  of  bones,  and 
he  further  held  that  acute  or  chronic  conditions,  or  even  permanent  oi^ganic 
ehangeSi  may  occvir  if  the  exce«8ive  uric  acid  in  the  Ijniph  passagee  of  the 
skin,  bones,  or  muscles  become  cougeeted,  as  it  maj  do  in  various  parls  of 
the  body  at  once.     If  the  congestion  in   the  lymph  passages  leads  to 

feeseation  of  Ijmph 'flow^  then  there  occurred  the  sudden  acute  tjpical 
attack  of  gout. 

Many  objections  have  been  raised  to  Ebstein*a  views.  Thus  the  retention 
of  uric  acid  produced  in  birds  by  ligature  of  the  ureters  is  very  much  greater 
than  the  uric  acid  retention  in  man  iu  acute  gout.  Further,  the  acid  reaction 
of  the  neci;D6ing  tissues  recorded  bj  Ebetein  as  essential  for  the  depoeition 

•of  the  uric  acid  salta  is  not  borne  out  by  v.  Noorden,  who  repeatedlj  found 

f  an  alkaline  reaction  of  softened  tophi.  We  must  also  have  regard  to 
the  opinions  of  various  observers  already  indicated,  to  the  effect  that 
deposit  of  urate  crj^tals  takes  plače  in  living  tissues,  a  view  diamet- 
rically  oppoaed  to  Ebstein.  And  lastlj,  Luff  has  suggested  that,  as  in 
Ebstein^s  experiraent8,  uratic  deposits  occurre<l  in  the  rausclee,  liver,  and 

tflerous  meinbmnes,  situations  very  rarely  eneoimtered  in  the  human  subject, 
the  two  conditions  are  harcUj  to  be  considered  analogous. 

V.  Noorden  has  advanced  the  view  that  the  uric  acid  formation  and 
deposition  is  a  secondarj  proccvss  produced  by  the  presence  of  a  special 
local  active  fennent,  and  quite  independent  of  the  amount  and  the  condition 
of  the  uric  acid  found  at  other  areas  in  the  body,  and  he  has  renounced  the 
view  that  the  uric  acid  has  a  causal  relationsbip  to  gout, 

Haig'«  views  stand  alone  in  their  originalitj  and  imhesitating  boldnesd 
(Ewart).  He  believes  that  uric  acid,  or  perhaps  xaiithin  bodies,  are  the 
root  evil  of  a  great  many  disorder?  other  than  those  generally  accepted  as 

[  gouty»  and  he  bases  his  view8  on  observations  made  on  the  acidity  of  the 
urine  and  the  uric  acid  -  urea  ratioa  taken  along  with  hypothetical  con- 
clusions  as  to  the  stale  of  ttie  blood  and  tissue  juices.  Per8onally  I  have 
never  been  able  to  obtain  results  which  harmonise  with  hLs  records,  and  be 
is  to  ray  mind  iinduly  ci^eduloiis  in  Ms  inteipretation  of  the  state  of  the 
urine,  blood,  etc.,  as  ascertiiine<l  by  the  metlioda  employed.  The  beneficial 
effects  of  the  treatraent  advocated  by  him  are  undoubted  iu  many  cases, 
but  the  appropriate  explanation  is  not,  I  think,  to  be  put  along  the  uric 
acid-urea  lines  referred  to  by  him. 

Sir  William   Koberts,   1892,  as  a  result  of  an   important  eeries  of 

,  cheniical  investigations  on  uric  acid  and  its  various  comViinations,  advanced 
the  view  that  there  are  three  compounda  of  uric  acid  (H^U).  These  are. 
the  neutral  urate,  M^U,  where  the  metal  replaces  ali  the  displaoeable 
hydrpgen;  the  biiirate,  MHO,  where  hali  the  displaoeable  hy<lrogen  is 
replaced  by  the  metal ;  and  the  quadri urate,  H^tT  MHU,  where  one-fourth 
of  the  difiplaceable  hydrogen  of  two  molecules  is  replaced  by  the  metal 
The  neutral  urates  do  not  exist  in  the  body ;  the  biurate  is  foiuid  in  tlie 
form  of  biurate  of  soda  in  gouty  concretions ;  and   the  quadriurate  he 

.  regarded  as  the  šole  form  in  which  uric  acid  ejdsts  in  normal  urine,     He 

'  inferred  that  in  the  nonnal  state  uric  acid  is  primarily  taken  up  in  the 
Byst6m  as  a  quadriurate,  that  it  circulates  in  the  blrKid  aa  such,  and  that  it 
18  finaliv  voided  in  the  urine  in  that  form,  He  wrote  as  follow8: — In 
Dt  healtb  the  elimination  of  the  quadriiirate  prooeeds  with  suflicient 
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speed  and  completeneas  to  prevent  any  undue  retention  or  anj  accumula- 
tioD  of  it  in  the  blood.  But  in  fche  gouty  state  this  tranr^uil  process  is 
inteiTupted,  either  from  defective  action  of  the  kidnejs,  or  frora  excessive 
introdiiction  of  iirates  in  to  the  circulation,  and  tlie  quadriumte,  circnlating 
in  a  medium  wluch  is  rich  in  sodiiini  carbonate,  gradimllj  takes  up  an 
additioiial  atom  of  !>ase,  and  is  thereby  transformed  wit!i  biurate.  The 
biurate  thnn  produced  exists  at  first  in  tlie  lijdrated  or  gelatinous  modifi* 
cation,  but  with  the  lapse  of  tiine  and  increasing  accumulation  it  passes 
ou  in  to  the  alniost  anhjdrous  or  ciystalline  modification^  and  the  pre- 
cipitation  of  it  becomes  imniinent  or  actuallj  takes  plače  (Koberts). 

He  then  rnade  a  serie«  of  investigations  into  the  conditiona  which  in  an 
artificial  parallel  accelerate  or  retard  tlie  gradual  transformation  into  the 
tirjatalUne  biurate,  and  concluded  that  sodiuni  salta  immediately  hastened 
it.  As  a  prac tičal  outconie  of  theae  obaervations  he  atrongly  deprecated 
the  nee  of  sodiuni  salts,  either  in  the  form  of  niedicines  or  as  sodium 
chloride  in  the  diet,  and  more  recently  Luft'  has  recomniended  the  use  of 
salts  of  potassium  m  preference  to  sodium  on  somevvhat  similar  gi^ounds. 
Clinieal  e\idence  genera!ly  hardly  supports  this  view.  By  way  of  illustra- 
tion  consider  the  veiy  large  cpiantities  of  sodium  chloride  taken  by 
patieuta  at  Weisbaden,  where  the  inain  springs  are  notoriously  rich  in 
comraon  salt.  And  there  is  no  doubt  that  in  the  imual  run  of  cases  equally 
good  results  are  obtained  l:»y  treatment  with  these  watem  as  with  others  in 
vvhich  sodium  chloride  or  other  salts  of  soda  are  only  present  in  very  sparing 
amount.  Notwithstanding  Eoberts'  elaborate  researchea  we  mnst  regard 
the  view  of  the  existence  of  a  quadi'iumte,  more  especially  in  the  blood,  as 
a  pure  hypothesis  and  not  as  a  proven  fact,  and  it  is  probably  iniwise  to 
lay  any  stress  on  experiniental  observations  on  the  **  matmution "  of  the 
uric  acid  conipounds  outside  the  hody  as  furaishing  a  basis  for  any  deduc- 
tion  in  tlie  way  of  therapeutics. 

Ord  in  1872  advanced  the  \dew  that  inflammatory  or  degenerative 
changes  in  the  aflected  tissues  are  to  be  regarded  as  tlie  pnmary  cause  of 
gout,  sueh  initial  eliangea  not  being  cansed  by  mates*  He  believed  that 
gout  wa5  the  8equel  of  a  special  form  of  degeneration  in  some  of  the  fibroid 
tissues,  resulting  in  an  excessive  formation  of  urate  of  soda,  which  passes 
into  the  circulation,  and  is  iater  deposited  in  areas  least  freely  supplied 
with  vessels  and  lymphatic9. 

Sir  Dyce  Duckworth  is  the  leading  exponent  of  the  view  whieh  regaivis 
gout  as  intiniately  conneeted  with  a  disordered  state  of  the  central  neiTous 
system,  He  believes  that,  as  a  result  of  a  disorder  of  some  part  of  the 
neurotrophic  systeni,  a  derangement  of  metabolisni  is  indueed  which 
leads  to  undue  formation  of  uric  acid,  and  also  inhibits  the  normal  breaking 
i\own  of  that  substance  in  the  tissues,  these  things  being  aecompanied  in 
the  ease  of  acute  gout  by  temporary  weakness  in  the  excretory  capacity  of 
the  kidney8. 

Kolisch  in  1895  suggested  that  some  antecedents  of  uric  acid  are  the 
cause  of  the  toxic  eileets  \vhich  he  lielieves  eonstitute  the  primar}'  cause  of 
gout.  This  theory  waa  mainly  based  on  the  presence  of  an  increase  in  the 
alloxur  sobstances  (xanthin,  etc,)  in  the  urine  of  the  gonty,  but  in  view 
of  the  results  of  numerous  investigations  recorded  in  the  last  few  year8 
8howing  no  such  increase,  tliis  idea  is  no  longer  rnaintained. 

A  study  of  these  various  vievvs  shows  how  little  \\e  really  know  of  the 
etiology  of  the  disease,  Garrod^s  great  dLSCovery  was  unfortimately  followed 
by  the  result  that  aH  attention  has  been  focussed  on  uric  acid  as  the  all- 
important  faetor,  while  in  reality  there  is  every  reason  to  believe  that  it  is 
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by  no  means  the  main  etiological  factor,  but  oiily  one  of  the  incidents  in 
the  development  of  the  disease, 

The  writer  has  latelj  described  the  appearanee  in  the  blood  in  gout  of 
certain  peculiar  fomis  of  leucocjte,  which  were  coneiderabl^  inereaaed  in 
number  during  t!ie  paroxyam.  \\Tiatever  the  nature  of  these  cells  niay  be, 
their  occurrence  lends  force  to  the  view  that  we  must  take  a  broader  and 
mueh  moi^e  general  %iew  of  the  disease  than  heretofore,  and  not  reatrict  oiir 
investigation  to  any  single  line  of  mquiry, 

With  oiir  present  knowledge  it  is  futile  to  theorise  as  to  the  etiology  of 
the  disease.  AU  we  can  do,  or  at  any  rate  aH  W0  ought  to  do,  is  to  indicate 
clearly  the  known  facts  as  to  the  state  of  the  urine,  blood,  and  tissues 
in  the  disease,  and  wait  for  the  further  advances  in  our  knowledge  of 
physiology  that  are  ab8olutely  essential  for  the  elucidation  of  the  pitiblems 
presented  by  the  tissues  in  gout  (see  "  Uric  Acid  '*), 

Before  passing  to  a  consideration  of  these  special  points,  i-eferenoe  must  be 
made  to  certain  general  facts  of  some  iniportance  in  the  etioIogy  of  the  disease, 

Sex  and  Age,  itc, — The  diaea»e  in  its  most  characteristic  forms  is  more 
conimon  among  men  than  vvomen,  but  its  various  irregular  and  mi  nor 
manifestations,  e8pecially  those  seen  in  hei*eihtary  cases,  are  at  least  aa 
common  in  the  female  sex.  Wheu  there  is  a  strong  hereditary  history, 
typical  joint  attacks  may  oecur  in  young  men  in  their  teens  and  onwarde, 
but  as  a  nile  such  attacks  are  more  frequently  seen  at  and  about  the  fourth 
decade.  In  liereditarj^  cases  various  undoubted  indications  of  a  gouty 
tendency  may  be  exhibited  almost  from  infancy  onwards ;  in  other  cases 
the  first  manifestation  of  the  disease  may  develop  in  old  age.  With  regard 
to  ltodiIy  conformation  it  is  U8ually  supposed  that  persons  of  large  frame 
and  vigorous  appetite,  with  a  tendeney  to  coi-pidence,  are  8pecially  pre- 
disposed  to  gout;  This  is  in  the  main  trne  (such  i>ersons  eat  lai'gely  and 
often  take  little  exercise),  but  at  the  same  tirne  many  of  the  most  typical 
gouty  subjeets  are  thin,  pale,  and  dyspeptic-looking  individuals. 

Climaie  and  Season. — Troiisseau  stated  that  one  of  his  patients  told  Iiim 
his  joints  were  "  barometers/'  and  general  clinical  appearance-s  at  the 
present  day  aflbrd  not  a  few  corroborative  examples.  The  intluence  of 
meteorological  conditions  on  general  vvell-being  (intra-cellular  metaboMsm)  is 
profound,  but  the  nature  of  that  intluence  is  f[uite  unknown.  It  bas  long 
been  considered  tliat  gouty  siibjects  fare  better  in  an  inland  and  hilly 
country  than  at  the  seaside^  and  there  is  a  good  deal  of  e\idence  in  supporL 
With  regard  to  seasons,  it  is  generally  held  that  acute  attacks  of  tlie  disease 
occur  with  greatest  frequency  in  the  spring  and  avitumn,  but  it  ia  doubtful 
if  this  is  really  so  to  any  noteworthy  extent 

Ihifiking-lFater. — It  is  probable  that  the  diinking-water  exerciae8  a 
greater  intluence  on  gout  than  we  know  of  at  present.  There  is  sutUcient 
evidence  to  indic;ate  that  vvaters  rich  in  lime  are  unsuital)le,  and  there  is 
little  doubt  that  a  combination  of  a  clay  soil  and  lime  rich  water  are 
particularly  injurious. 

ThK   BlOOD   IK   GrOUT 

Uric  Acid. — The  blood  in  gout  contains  an  exc688  of  uric  acid.  In 
well-marked  cases,  and  especially  during  the  paroxyBm,  this  can  readilv  be 
detennined  by  Clan'od'8  thread  test,  which  ia  performed  as  follovvs : — To  two 
drachms  of  serum  obtaincd  from  a  blister  (appUed  at  a  site  other  than  the 
inflamed  spot)  add  ten  to  tvvelve  drops  of  strong  acetic  acid.  Mix  the  two 
tluide,  and  immerse  one  or  two  linen  threads,  and  set  aside  for  twenty*four 
hours,    Then  exaniine  mth  a  low  power  of  the  microscoi>e,  and  if  a  positivo 
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resiilt  is  attained,  numerous  minute  rhombic  crj^stala  of  tmc  acid  will  be 
found  oo  the  submerged  part  of  the  thread* 

Btit  the  exact  rclationsMp  betweeii  this  increase  of  uric  acid  in  the 
blood  and  the  clinical  features  of  the  disease  is  bj  no  means  detemiined. 
One  difficulty  in  determlning  this  lies  in  the  fact  that  uric  acid  is  frequently 
present  in  considerable  aniount  in  the  blood  in  concUtions  which  have  no 
known  relationship  to  gout.  Speciallj  is  this  so  in  leucocythiuniia,  when 
there  may  be  an  amount  of  nrie  acid  present  in  the  blood  far  in  exce8S  of 
that  seen  in  eases  of  gout»  and  yet  there  are  present  in  these  eases  none  of 
the  elinical  fe^tiires  either  of  acute,  ehronic,  or  irregular  gout.  Sirailarly 
with  other  morbid  conditions,  e.g.  lead  poisoning,  although  to  a  much  lesa 
degree.  The  writer  has  i-ecorded  {BriL  Med.  Jour,  Jan.  28, 1899)  the  resni ts 
of  an  investigation  of  the  blood  in  cases  of  pneuinonia,  malignant  disease, 
chronic  Brighfs  disease,  ulcerative  endocarditis,  and  acute  aneiirysm,  in  ali  of 
which  the  presence  of  uric  acid  conld  be  determined  in  the  liniited  quantity 
of  blood  examined*  Siniilar  results  have  been  foiind  by  other  obser^^ere, 
I*etren  {Archivf,  €xp.  Fath.  u.  Fharm.  Bd.  xli.  1898)  found  it  present  in  a 
čase  of  hjsterical  htematemesis  and  in  one  of  gonorrhoeal  riieumatism,  and 
he  fnrther  eniphasises  its  presence  in  aniemia  as  weU  as  other  diseases  above 
mentioned.  Weintraiid  also  fonnd  that  even  in  the  healthy,  m*ic  acid  can 
be  demonstrated  in  the  blood  after  the  administration  in  very  large  amount 
of  articies  of  diet  rich  in  nucleins.  These  \^ariou8  points  alone  prove  how  in- 
adequate  the  one  factor  of  uiic  acid  is  in  the  etiology  of  the  disease.  Varia- 
tions  in  the  aniount  of  uric  acid  in  the  l)Iood  clearly  do  not  constitute  the 
root  evib  a  fact  emphasised  by  the  point  already  noted,  that  Magnus  Levy  has 
shown  that  there  ia  no  appreciable  difierenee  in  the  aniount  of  uric  acid 
present  in  the  blood  dm^ing  tlie  acute  attack  compared  to  the  free  interval 

The  Form  in  ivhich  the  Uric  Acid  drculates. — This  is  in  reality  quite 
nnknown.  Sir  W.  Rolierts*  view  has  lieen  already  referred  to,  but  as  we 
kBow  80  little  of  the  behaviour  of  the  proteids,  and  also  of  the  acid  and 
alkaline  salts  of  the  blood  in  their  relation  to  uric  acid,  we  must  regard  his 
view  as  a  hjpothesis  and  not  as  a  known  fact, 

Alkalinity  of  the  Blood, — Much  has  been  said  and  written  about  variations 
in  the  alkalinity  of  the  blood  being  an  important  facior  in  the  genesis  of 
gouty  syniptoma.  As  with  some  other  aspeets  of  the  disease,  a  good  deal 
more  is  written  on  the  subject  than  is  vvarranted  by  facts.  Reference  has 
alieady  been  made  to  the  iinportauce  of  Magnus  Levy*s  observations,  as 
indicating  tliat  there  is  no  appreciable  difiTereuce  in  the  reaction  of  the  blood 
during  the  parox}^sm  compared  to  the  free  interval  Notvotbstanding  the 
writing8  of  Haig  and  others,  it  niay  safelj  be  asserted  that  thei-e  is  no  authori- 
tative  instance  on  record  in  which  a  diniinution  in  tlie  alkalinity  of  the 
blood  has  beeu  clearly  establishetl  (v.  Noorden). 

The  Cellular  Condituents,—T!\\^  red  blood  corpuscles  Bho\v  no  material 
change,  The  blood-plates  exhibit  no  increase  nor  other  definite  abiionnalitj, 
a  point  of  some  interest  in  connection  with  the  uodoubted  liability  to 
thrombosis  in  gouty  cases.  Balfom*  has  indeed  suggested  that  the  phenomena 
of  the  acute  attack  may  best  be  explained  on  the  view  of  a  local  thrombosis. 
The  only  striking  changes  observed  have  beeu  in  the  leucocytes,  The 
writer  has  i^ecorded  {Brit  Med.  Johk  Jan.  6,  1900)  the  apjiearance  of  a 
peculiar  tjpe  of  white  celi,  large  in  size  (15  ^\  with  a  large  oval  or  horseshoe- 
shaped  nucieus,  poor  in  chroraatin,  the  protoplasm  vacuolated  and  imperfectly 
8tained>     These  cells  could  be  readily  differentiated  from  the  ordinary 

^  In  some  cases  tlie  filma  wfire  fiicJ  with  heat  (120"  for  fifteen  inmutea)|  and  in  others  with 
fllcoLol  aod  ether  for  an  hoar.     Some  were  stained  vnth  eosiu  (2  per  crnit  watery  aolutioii  for 
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finely  granular  oxyphile  leiicocjte,  and  aiso  from  the  ljmphocyte ;  in  tomi 
and  general  appearance  they  resemble  degenerated  mjeloe^^tes.  Duriiig  the 
aeute  attack  these  cells  were  con8iderably  increaaed  in  nuniber,  and  their 
pi^sence  suggeated  the  possibilitj  of  their  having  an  important  relationship 
to  the  alt^rations  in  the  uric  acid  and  phosphoric  acid  eKci^etion  observed  in 
the  same  ca^e. 

The  results  of  a  more  rečen  t  investigation,  in  course  of  pnblication, 
Bhowed  the  presence  of  soBiewhat  similar  cells,  and  their  inci-ease  in  nuniber 
during  the  parox3*8m  wa3  even  moi-e  striking  than  in  the  former  instance* 
This  ease  ia  p088ibly  of  even  greater  interest,  as  it  is  more  than  possible  that 
the  acuta  attack  was  in  great  part  indiiced  by  the  artitieial  administration 
of  nncleic  acid,  which  was  tried  aa  a  therapentic  agent.  Sluch  further 
investigation  is  necessarj^  before  we  can  speak  deiinitelv  as  to  the  sigiiiticanee 
of  these  cellSi  and  in  the  meantime  we  may  refrain  from  theorising  i-egarding 
thera.  Their  pm»ence  in  the  two  caees,  and  the  great  increaae  in  number 
during  the  acute  attack»  are,  however,  suggestive  of  their  posseasing  con* 
siderable  etiological  significance. 


Thb  Urine  in  Gout 

As  we  may  look  to  the  acute  paroxy8m  to  fnmish  us  with  the  clue  to 
the  etiology  of  the  disease,  we  will  in  the  first  plače  consider  the  condition 
of  the  uiine  during  tlie  acute  attack.  It  is  iisually  said  that  the  urine  theu 
exhibits  ali  the  characters  of  a  febrile  urine,  but  this  is  by  no  means  alway& 
the  čase.  Transient  albuminuria  is  present  in  a  nitmber  of  cases,  especially 
in  recurring  paroxysma  Tho  greatest  interest,  however,  centres  in  the 
excretion  of  uric  acid  and  other  nitrogen-holding  snlietances.  There  is 
now  abundant  evidence  to  8how  that  during  the  attack  thei'e  is  not  only  no 
diminution  in  the  amoiint  of  uric  acid  excreted,  but  there  is  frequently  an 
actnal  incrcase,  sometimes  considerable.  As  akeady  mentioned,  Koliscli  s 
view  that  during  the  paroxy8m  the  alloxur  basee  are  diminished  bas  not 
l)een  coufirmed  by  other  observers.  We  must  also  l^e^r  in  mind  that  the 
laboratory  ditticulties  in  the  investigation  of  the  alloxur  bases  make 
their  records  less  valuable  than  ihose  of  other  subetauces. 

Of  greater  importanee  is  the  excretion  of  total  nitrogen.  This  is  con* 
aiderable  during  the  attack,  but  this  is  doubtlees  in  part  due  to  the  ^neral 
febrile  reaction.  From  the  numerous  detailed  records  available  there  is  some 
evidence  to  8how  that  for  some  tinie  preceding  the  attack  there  is  an  actual 
retention  of  nitrogen  in  tbe  tissues,  The  uric  acid-urea  ratio  may  bc  ver)^ 
httle  ditterent  from  tbe  nomial,  either  during  the  attack  or  in  the  interval, 
With  i-egard  to  the  reaction  of  the  urine  very  little  can  be  said,  except  that 
we  caunot  lay  stresa  on  any  apparent  »light  daily  variations  in  its  acidity. 
I  have  personally  exanxined  casee  where  the  reactioii  wa8  alkaline  or 
neutral  one  day,  and  di8tinctly  acid  the  next,  and  yet  tlie  amount  of  uric 
acid  in  the  former  was  much  less  than  that  in  the  latter*  Another  point 
may  be  referred  to,  Attempts  have  lately  been  made  to  prove  that  the 
excretion  of  uric  acid  and  phosphoric  acid  (two  end  producta  of  uudear 
disintegration)  go  hand  in  hand  It  is  very  doubtful  if  this  is  the  čase. 
ily  own  observations  are  strongly  opposed  to  this  view,  and  on  other 
grounds  one  is  inchned  against  it  It  is  trne  that  uric  acid  and  phosphoric 
acid  are  two  end  productsof  metabolism  of  the  nucleins»butwe  must  rememter 
that  thtj  uric  mid  formed  in  the  body  is  probably  capable  of  further  and 

two  tninutcA)  atid  hII^matoxyUn  (tlaiiMn  t  solntion,  three  niinutca) ;  othera  with  eottn  «od  tnethjr- 
Icne  bluc.     lu  tlio^o  fixod  with  beat  ipeckl  Attentioti  ws«  pud  to  tho  gnouUr  leucoo^tef. 
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ready  transformation  into  iirea,  'wliile  there  is  nothmg  to  indicate  that 
phosphorie  acid  can  undergo  anj  further  chaiige  in  the  economj. 

As  regards  the  urine  in  chroiiic  gont,  it  is  generallj  believed  that  the 
uric  acid  excretion  is  small  in  aniount  in  the  intervala.  Thia  may  be  so  in 
some  cases,  but  it  is  by  no  rae^ns  invariably  so.  There  is  considerable 
individuality  in  each  urine,  and  eonie  of  the  wor8t  cases  8how  a  very  large 
amount  of  uric  acid  in  the  free  interval  The  occasional  occurrence  of 
glyco8uria,  phosphaturia,  and  oxaluria  has  already  been  referred  to. 


COKCLUSIONS 

Do  these  findinga  in  the  hlood  and  urine  lead  to  any  conclusions  as 

to  the  etiology  of  the  disease  ?     We  must  unhesitatingly  answer  in  tlie 

negative.     At  the  same  tirne,  we  will  act  wisely  by  refraining  to  fornmlate 

theoretical  deductions,     The  generally  accepted   behef   that   the  primary 

development  in  gout  is  the  heapiug  up  and  deposit  of  uric  acid  in  the 

tissues  must  bo  regarded  as  qiute  inadcquafce  in  \4ew  of  the  points  referred 

to  under  the  state  of  the  blood.     The  relationship  which  the  increase  of  ' 

uric  acid  in  the  hlood  bears  to  the  local  deposit  is  enih'ely  unknown.     Is 

there  any  actual  increaaed  formation  of  uric  acid  in  gout  ?     This  qnery  at 

onee  raises  another,  Where  is  uric  acid  nornially  produced  ?     As  the  latter 

que8tion  has  not  yet  reeeived  a  final  answer,  we  must  apeak  mth  diffidence 

on  the  former.     The  older  views,  which  regarded  uric  acid  as  an  inter- 

tuediate  product  in  the  combustion  of  nitrogenous  suljstances  into  urea, 

have  long  been  abandoned.     The  observ^ations  of  Kossel,  Mares,  Horbacz- 

ewski,  and  otliei-s,  referred  to  under  "  Uric  Acid,"  have  in  the  last  ten  yeai"s 

thrown  much  additional  light  on  the  subject.     As  a  result  of  their  investi- 

gations,  the  theory  was  advanced  that  uric  acid  was  derived  from  nudeins 

in  the  ctll  nuclein,  and  that  the  excretion  of  uric  acid  bore  a  close  i^lation- 

ship  to  the  number  of  leueocytes  in  the  blood.     This  theory  has  not  been 

borne  out  by  furtlier  recent  investigations,     The  %dew  was  then  advanced 

that  the  uric  acid  arose  from  decomposition  of  the  nucleins  of  thefood,  and 

much  discussion  atiil  rages  on  this  point.     Others  consider  that  it  is  eX' 

chisively  derived  from  the  organised  nuclein  of  nuciear  disintegration,  and 

attribute  to  the  nuclein  of  the  food  an  indirect  action  only,  through  an 

aeceleration  of  metabolism  and  celi  disintegration.    There  is  no  doubt  that 

the  administration  of  a  diet  rich  in  nucleins,  e.^.  thjTuus  gland  (8weet- 

bread),  leads  to  a  very  considerable  inci-ease  in  the  excretion  of  uric  acid, 

but  the  manner  of  iuterpreting  ti  »s  resni  t  is  by  no  nieans  clear,     M^y 

things  have  to  be  carefully  considered.     To  illustrate :  it  is  well  known  that 

in  addition  to  uric  acid  other  nitrogen-holding  substances — so-called  alloxur 

or  purin  hases — are  excreted  as  the  residt  of  nuciear  disintegration,  but  as 

our  methods  of  determining  these  substances  C4in  hardly  yet  be  said  to  be 

thoroughly  trustworthy,  conclusions  arrived  at  from  these  investigations 

are  not  wholly  reliable.     Further,  there  is  sufficient  evidence  to  iudicate 

that  the  organism  of  man  can  further  transpose  uric  acid  into  uxea,  a  fact  of 

some  impnrtance  in  connection  vvith  views  recently  advanced  as  to  the 

excretion  of  imc  acid  and  phosphorie  acid  runuing  a  parallel  course.     These 

two  substances  are  two  end  product*3  of  nuciear  disintegmtion,  and  as  there 

is  no  reason  to  believe  that  phosphorie  acid  undergoes  any  fmther  change 

in  the  organism,  vvhile  there  is  good  i-eason  to  believe  that  uric  acid  can  do 

so,  it  virould  be  surprising  if  the  excretion  of  the  two  substances  went 

strictly  hand  in  liand.     Apart  from  this  theoretical  reasoning,  my  own 

investigations  have  convinced  me  that  no  such  parallel  exists.     There  is 
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also  BO  doiibt  that  the  nucleins  prtMnt  iii  celi  nuclein  generally  aiea  aoui^ce 
of  uric  aeid  production,  but  the  conditions  \vhich  influence  the  fbnnation 
and  decomposition  of  these  nuclein  s  in  the  body  are  quite  unkiiowiL  Other 
writer8  maintain  that  iedividual  dispositions  vary  considerabij  with  reganl 
to  the  amoimt  of  uric  acid  produced  under  appareiitly  simOar  conditions. 
The  whoIe  subject  of  uric  acid  forraation  is  stili  obscure,  and  it  may  well 
be,  as  Minkowski  snggest^,  that  the  significance  of  nucleiu-holding  articles 
of  diet  niay  ultiruately  fall  t|uit€  into  the  backgroundL  We  must  rememlier 
that  the  eKperiuieuts  recorded  with  thjiuus  feediug  canuot  be  regarded  as 
comparable  to  the  ordinar/  dietetic  measures  in  daily  use. 

We  are  not  in  a  position  to  make  precise  statements  as  to  the  conditions 
which  influeiice  the  forraation  and  excretion  of  uric  acid  in  health,  and  stili 
less  are  we  qualified  to  speak  of  the  sUte  of  afl^airs  in  gout.  This  l>eing  so, 
it  is  not  surjirising  to  find  that  the  fundamental  questious  in  the  problem 
of  gout  are  variouslj  an9wered.  One  such  question  pertains  to  the  kidnejs. 
Are  the  kidnejs  primarilj  or  mainly  at  fault  in  gout  ?  This  may  be  so ; 
but  if  so,  this  bas  not  to  do  with  uric  acid.  Not  omy  is  the  actual  output 
of  uric  acid  not  diuiinished  (often  actnally  increased)  during  the  acute 
paroxysm,  but  I  ha  ve  lately  shown  that  Ihe  tissue«  of  a  gouty  subject  react 
like  the  nonnal  tissues  to  the  iiifluence  of  pure  nucleic  acid  {Jour,  of  PtUh, 
1900),  and  Kjioll  had  previously  shown  that  they  react  Uke  noimal  tifisues 
to  the  inflneoce  of  thymus  feeding.  In  gout  it  is  yet  impossible  to  state 
whether  we  are  dealing  with  an  increased  formation  of  uric  acid,  a  diminished 
excretion,  a  diminished  oxidation,  an  alteration  in  the  8olubility,  or  other 
nnknown  factors.  Much  further  investigation  is  necessaij  before  these 
points  can  be  determined. 

Finally,  I  will  nierely  throw  out  a  few  snggestions  which  occur  to  me 
as  having  some  importance  in  connection  with  the  etioIogy.  These  remarks 
or  queries  will  be  Imsed  mainly  on  the  following  two  points :  (a)  There  is 
ample  evidence  to  piiive  that  the  uric  acid  in  the  blood  is  not  the  primary 
factor  In  gout ;  and  (h)  uric  acid  can  be  deposited  in  cartilages  and  other 
tissues,  even  in  considerable  amount,  witbout  the  association  of  auy  in- 
flammatoij  phenomena. 

(i.)  The  last-meniioned  point  clearly  proves  that  the  uric  acid  is  not  the 
factor  which  causes  the  inManmiatory  phenomena  characteristic  of  the  acute 
attack. 

(ii.)  'UTiat,  theii,  are  the  toxic  principles  in  the  blood  which  poBsess  the 
power  of  inducing  the  characteristic  inflanimation  ?  and 

(iii.)  What  am  the  factors  which  determine  the  ineidence  of  these  toxic 
substanees  from  the  blood  into  the  tissues  ? 

In  connection  with  these  querie8  we  have  to  eonsider  the  all-iniportAut 
part  played  by  the  alimentary  canaL  Here  we  have,  doubtless,  one  of  the 
important  key8  to  the  solution  of  the  problem. 

(iv,)  WhQ.t  effect  bas  the  absorption  of  the  products  of  abnornial 
digestion  of  proteids  on  the  blood  ?  Tliis  abnormal  dig^tion  may  arise 
frora  quite  a  number  of  circunislances,  e.t/,  excesB  of  proteid,  faulty 
admixturc  of  food  stufis,  the  efTect«  of  alcoholic  stimidants,  the  n«ult  of 
fatigud  from  eicessive  muscidar  exerci8e,  etc.  In  this  connection  it  is  well 
to  emphasise  that  this  question  will  never  be  ascertained  by  mm-e  analy8is 
of  the  intestinal  contents,  What  vre  desire  to  know  is  not  so  much  the 
nature  of  the  toxines  as  the  reaction  of  the  tissues — -blood,  blood  glands, 
and  tissues  generally^ — Uj  their  influence.     Vet  another  query. 

(v.)  Are  the  injurioiis  efiecta  of  various  carbohydrate8,  liquors,  and  other 
subataoces  to  be  explained  8olely  by  their  interference  with  the  digestion  of 
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the  proteids  in  the  alimentarj  cana!,  or  have  tliey  in  adclition  the  power 
of  more  directlj  exercisiiig  an  injurious  intlueiice  ou  the  blood  and  tissues  ? 


Heredity 

The  tendencj  to  gont  is  inherited;  it  is  not  iiifrequeiitly  trana 
niitt^d  by  the  female  hne  (cf.  Chart),  although  Bpecially  maoifested  iz 
niales ;  in  hereditary  descent  the  tendency  becomes  inextTicably  niixed  u| 
with  tlia  tendency  to  other  diseases — rheumatism,  rheumatoid  arthritij 
tuberculoais,  etc,  If  we  add  to  these  points  the  statement  that  enviroiuiientJ 
nsiiig  that  term  in  its  wide8t  eense,  is  an  all-important  factor  in  the 
explanation  of  tlie  nunieroua  pecnliarities  seen  in  hereditary  transmissioE 
we  have  stated  ali  that  is  delinitely  known  on  the  Bubject.  HutchinsoB 
and  I>uckworth  accept  the  French  view  of  the  exiBtence  of  an  arthritia 
diathesis,  frum  which  arise  as  branchea  two  dietinct  clasees  of  dixSorder 
commonlj  recognised  as  gout  and  rlieuniatisnL  The  fonner  further  agr 
with  tbe  view3  of  the  older  wntei-8  \vho  reeognised  a  niixed  condition  of  th€ 
two  disorders,  There  is  every  reason  to  beheve  that  this  mixed  condition 
freqnently  occui^s,  bnt  the  term  rheiunatic  gout  is  a  misleading  and 
inaccurate  one.  I  do  not  intend  to  enter  in  to  any  discussion  as  to  the 
relationship  of  gout  to  rheumatism  and  rheumatoid  arthritis,  bnt  refer  the 
reader  to  the  valuable  \vritings  of  Hutclrinson  and  l)uckworth.  While  the 
subject  is  an  interesting  and  fascinating  one,  our  preseut  kiiowledge  wi 
not  adniit  of  any  praetieal  observations  on  it.  As  Thomson  bas  well  said 
the  hopefid  oiitlook  is  not  in  theorising  but  in  experiment,  in  the  collection 
of  precisely  observed  data,  and  in  tbe  skilful  use  of  statistical  niethods. 

In  gout  eertain  experimental  mvestigations  are  necessary  tefore  o^j 
knowledge  of  tts  heretlitary  aepects  can  be  advaneed.  These  can  best 
carried  out  by  the  induction  of  gout  in  lower  animals,  e.g.  hens,  etc.,! 
obsening  the  efiects  of  transraission  of  the  gouty  tendency  to  sncceeding 
generations.  At  the  same  tirne,  the  statistical  method  is  of  nndoubtec 
value,  but  fi^om  its  nature  is  clearly  less  vahiable  unless  the  statistics  are 
complete  and  reliable,  a  combination  not  readily  obtainable  in  practice 
For  some  years  I  have  been  interested  in  carrying  out  this  method 
opportnnity  atlbrded,  and  have  been  fortnnate  in  securing  a  particularlj 
good  illustration  of  the  efiects  of  the  transmission  of  the  disease.  I 
eatisfied  that  the  inforraation  given  in  the  charts  is  reliable,  but  it 
doubtless  more  incomplete  than  indicated  Nevertheless  many  points  ol 
the  greateat  intereat  can  be  learned  from  them.  The  relationship  to 
rhenmatisni,  diabetes,  obesi ty,  tuberculosis,  malignant  and  other  diseases,^ 
ali  find  representation  in  a  single  family* 

Gout  is  a  general  disorder  of  metaliolism,  and  ita  adeqnate  consideration 
require8  careful  study  of  the   various  derangements  seen  in  succeeding 
generations,  which   in   tura   inchides  a  consideration    of    variations    in 
environment  in   the  diiferent  indi^idnals.      With  regard  to  one  of  the  j 
associated  derangements  of  metaljohsni    it   is  interesting   to  note  thatj 
according  to  the  Kegistrar-Generara  i^turns  the  mortality  from  diabetes  iaj 
on  the  increase  ("Diabetes/*  vol.  ii.). 

DiAGNosra  and  Pbognosis 

The  diagnosis  of  gout  must  be  made  from  the  history  and  general  char- 
acter  of  each  čase.  In  acute  gout,  and  in  chronic  cases  with  well-marked 
external  raanifestationa,  there  is,  as  a  rule,  no  difficulty,  but  in  many  other 
cases  there  is  no  pathognomonic  Bymptom  whatever  to  distinguish  it  from  , 
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GOUT 


225 


I 


rheumatism,  with  which  it  ia  liable  to  be  confmmded,  The  intermediate 
diaguoeiB  of  the  two  diseaseg  approach  each  other  so  nearlj,  that  to  dis- 
crindiiate  between  theni  with  ovir  present  knowledge  may  be  inipossible. 
In  acute  goofc  of  the  mooarticular  tjpe  a  differential  diagnoaia  bas  to  be 
made  from  gonorrhceal  arthritis.  At  least  one  čase  of  veiy  pronoimced 
goiit  has  come  under  my  observation  where  the  iaitial  atUick,  whieh 
occunred  at  tbe  age  of  twentj,  and  which  involved  the  right  vrrist  and 
back  of  band,  was  erroneou8ly  regarded  as  a  gonorrliceal  aribritia.  In  this 
conDeclion  it  may  be  well  to  state  that  Jonathan  Hutchinaon  believes  tliat 
gonorrhceal  arthritis  is  more  prone  to  occur  in  people  of  gouty  habit,  biit  in 
this  instance  that  origin  could  be  reaaoDably  excluded,  and  the  great  rarity 
of  the  condition  in  a  Scottish  hospital  fairly  explam8  the  error  in  diagnoBiB. 
In  a  few  cases  of  acute  poljarticnlar  gout  it  niay  be  by  no  means  ea8y 
to  diflerentiate  acute  rheumatism,  and  careful  regard  niuat  be  jtaid  to  the 
State  of  the  blood,  the  pre%doii8  historj^  and  tbe  measure  of  reaction  to  the 
remediea  appropriate  to  each  diseage.  SaUcjlate  of  soda  in  sufficient  doaes 
will  certainly  influenoe  acute  rheuniatism,  and  will  probably  bave  very  little 
or  no  etiect  on  acute  gout,  whOe,  on  the  other  hand,  colebicum  will  ahnost 
certainly  exerci8e  a  remedial  intluence  on  the  latter  iJisease. 

Although  much  could  be  written  on  the  subject  of  diagnoeiH,  much  un- 
certaiiity  must  stili  attach  to  many  instances  of  irregular  goiit,  ejf,,  lumhago, 
aciatica,  and  the  like.  After  aH,  the  distinction  is  often  of  little  pnictical 
importance,  as  these  cases  are  usuaUy  adults  or  older  suhjects,  in  whom 
the  treatment  of  the  individual  čase  will  not  ditler  markedly  to  whichever 
genus  of  di8e^se  it  may  be  assigned,     ( See  also  "  Kheumatism/') 

In  a  joung  suhject  aflfected  with  inOammatorj  or  aUied  conditions  in  the 
bands  or  feet,  or  otlier  irregular  manifestationa,  eap©cially  if  tliere  be  a 
distinct  hereditarj  history,  the  posBibilit.y  of  the  gouty  natupe  of  the 
atfection  should  alwayB  be  kept  in  mind,  and  wbile  we  must  avoid  the 
cufitom  of  attrihuting  every  morbid  action  oc^urring  in  a  gouty  habit  to  the 
influence  of  gont,  we  will  be  well  advised  in  keeping  in  view  the  po8aibility 
of  such  a  relationship. 

Proifnosis. — The  prognosis  of  gout  dependa  on  so  many  circumstances, 
that  it  is  hardly  poaaible  to  Bp>eak  v\ith  any  prettiaion  on  the  |:K3int.  Much 
dependa  on  the  age  of  the  patient,  the  duration  of  the  disease,  the  presence 
of  compUcations,  especiany  the  Btaie  of  the  kidney8  and  cardio*vascular 
8y8tem,  and  on  the  patienfs  will  i_iower  and  determination  to  give  full 
effect  to  aH  appropriate  treatment.  Each  čase  must  be  judged  on  its  own 
merits,  and  if  ali  these  thinga  are  equal,  which  they  seldom  are,  the 
prognoHis,  both  a«  regarda  hfe  and  recurrenee  of  tlie  attacks,  is  eiuinently 
favourable.  But  we  rauat  admit  that  in  a  very  small  proportion  of  casee« 
in  whom  the  disease  develops  early,  and  who  give  fairly  fuU  effect  to 
appropriate  treatment,  there  are  a  few  apparently  inex])lic4ible  recun^ences 
of  the  dlBeaaa  Such  cases  are,  however,  very  exeeptional;  and  the 
guarded  prognosis,  wliicli  is  U3ually  adviaahle,  largely  depends  on  the 
fact  that  the  eatabliHbment  of  a  rational  and  etttcicnt  prophylaxi8  is,  fp»m 
the  nature  of  things,  by  no  means  readily  attained.  The  prognoda  from 
the  point  of  view  of  life  Insurance  will  be  referred  to  under  that  heading. 

I  Tkeatmknt 

Orneral  CoTmderaHttns.-^Afi  tbe  exact  nature  of  the  priinary  changet 
wiiicli   lead   to  Ihe  uratic  deposits  cluirat^teristic  of   the   fully  deveio|)ed 
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proved  to  be  beneficial  in  arrestirig  the  frequencjr  and  severitjr  of  their 
occun-ence.  These  meiisures  vary  withiD  wide  liuiits.  In  ihe  pre-uric-acid 
dajrs  the  older  writers  regarded  gout  and  plethora  as  practicallj  synony- 
moiis,  and  they  recognised  two  diOerent  tjpes:  one,  the  plethora  of  a 
healthj  and  vigorous  habifc,  which  is  readily  acknowledged  and  seldom 
misunderstood ;  the  other,  ariaing  in  a  constitution  more  weakly  by  nature 
or  depraved  bj  vitiating  influences,  is  characterised  by  gouty  phenomena 
wliich  are  more  liable  to  mialead.  These  clinical  types  stili  eiist,  and 
their  carefnl  8tudy  and  appreciation  will  aasifit  in  arriving  at  the  treat- 
ment  appropriate  in  different  cases.  These  remarks  hold  good  for  the 
fully-developed  disease,  but,  as  we  have  seen,  we  are  much  more  frequently 
confronted  with  the  treatment  of  minor  and  in-egukr  symptom8^  which 
develop  early  or  late  in  life,  and  peraist  or  frequently  reciir  mthout  ever 
cnlminating  in  the  grosser  manifesta tion s.  This,  the  early  stage  of  the 
diseaae,  is  of  the  tirat  importance*  It  is  calculated  to  throw  light  on  aH 
the  8ubsequent  changes,  and  bas  neitber  received  the  attention  to  which 
it  is  eminently  entifcled»  nor  haa  it  been  given  the  plače  which  it  ougbt 
to  have  botb  in  detemiining  the  true  pathology  of  the  disease  and  in 
establiahing  the  treatment  beat  auited  to  its  relief  (vide  Mr,  A.,  p.  242),  In 
fine,  the  treatment  of  gout  and  the  gouty  diatheais  is  es8entially  a  prophy- 
lactic  one,  and  the  resuJts  will  depend  on  the  length  of  tirne  and  the  čare 
with  which  the  neceasary  prophylactic  measnres  are  carried  out. 

Of  the  treatment  to  be  recommended  and  described,  general  measurea 
relating  to  an  all-round  judidous  mode  of  life  are  of  mncb  greater  import- 
ance  than  any  special  medicinal  or  other  remedies.  A  victim  of  gont  soon 
learna  that  there  is  no  radical  remedj  for  his  diseaae,  and  he  senaibly  holds 
himself  aloof  from  ali  useless  interterence,  relying  more  on  carefnl  regnla* 
•  tion  of  his  life,  diet,  and  excretions.  In  arriving  at  a  knowledge  of  the 
appropriate  treatment,  due  regard  mnst  be  paid  to  any  peculjarity  of 
constitution,  whether  natural  or  acqiiired,  which  may  vary  the  aspect  of 
the  diaease,  and,  further,  the  greatest  assistance  may  be  obtained  from  an 
observant  patient,  the  facts  so  gained  furnishing  an  important  clue  to  the 
line  of  treatment  to  be  followed  in  any  given  čase. 

While  it  is  by  no  means  determined  that  an  increased  nric-acid 
formation  is  a  cause  of  the  diseaae,  there  are  snfficient  indications  to 
warrant  ua  regarding  a  diminution  in  the  produciion  of  uric  amd  as  an 
important  indieation  in  treatment.  This  can  best  be  obtained  by,  in  the 
lirst  plače,  regulating,  i.e.,  dimirdshing,  the  total  qnantity  of  food  consumed 
The  fact  that  throiigh  imnioderate  eating  and  drinking  gout  is  favoured 
cannot  l)e  gainsaid,  and  while  it  is  trne  that  the  diseaae  may  develop  in 
people  who  are  poorly  and  inadequately  nouriahed,  this  fact  meTely  proves 
that  other  inllnences  may  induce  a  like  result.  We  must  clearly  distin- 
guish  between  absolnte  and  relative  exce8s  of  food.  By  the  former 
meant  that  which  would  be  exce8sive  in  the  most  healthy  state  of  ti 
individual  oonatitution ;  by  the  latter  we  mean  that  which,  although  it  ma]^ 
not  exceed  what  the  individual  in  a  state  of  bealth,  with  moderate  e^ercise^' 
might  8afely  indnlge  in,  is  yet  relatively  exce8aive  when  health  haa  from 
any  cause  deteriorated.  So  long  as  the  exces8es  are  casual  and  incon- 
siderable,  the  self-adjusting  power8  of  the  body  are  sufficient  to  dispose  of 
them ;  but  when,  from  extent  or  continuance,  the  exce88e8  atrain  these 
powers  beyond  a  certain  point,  the  correc-tive  energies  of  nature  fail,  and 
the  outward  and  \Hsible  e\adences  of  the  disease  result  In  snch  caaeB 
well-marked  constitutional  diatnrbance  had  existed  withont  the  individual 
baving  aiiy  consciouanesa  of  its  presencei  which  fact  indioates  that  a  decision 
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as  to  the  State  of  health  of  a  t)^ically  goutj  subject  caimot  be  arrived  at 
from  the  evidence  of  liia  owii  conaciousness.  There  is  also  sufficient 
eTidence  to  justifjr  a  limiiation  in  the  articles  o/  diet  Hck  in  nuclein», 
€,g.,  thymu9,  liver,  kidnejs,  but,  as  these  form  a  very  small  part  of 
ordinarj  feediDg,  they  cao^  except  in  speoial  cased,  be  overlooked. 

If  these  points  are  attended  to,  a  fmther  indication  in  treatment  is  at 
the  same  lime  fullilled,  t.e.,  the  dimination  of  the  uric  acid.  It  is  weU 
known  that  defects  in  the  renal  functions  play  an  important  j)art  in  the 
diaease,  and,  if  the  strain  on  the  kidney  ia  lesseued  through  administration 
for  a  short  or  long  period  of  a  reduced  nitrogenous  dietary,  these  organs  will 
be  enabied  to  čope  more  8uocessfuUy  with  the  eUmination  of  uric  acid  and 
other  toxic  substances.  Thia  object  \vill,  of  course,  be  more  Teadily  ob- 
tained  if  the  assistance  of  the  correlated  excretory  organs,  the  akin  and 
intestinal  canal,  is  secured  and  maintained* 

AUusion  has  already  been  made  to  the  older  views  on  plethora, 
e8peciaUy  that  arising  from  exces8  of  nutriment,  so-called  nutritive 
plethora,  the  treatment  of  whjch  mainly  resolvod  itaelf  into  a  limitation 
of  the  amount  of  food  consmned.  But  the  older  phyaiciaii8  also  recogniaed 
an  "  excrementitiou8  plethora,"  U8ually  a  8equel  of  the  other,  with  resulting 
far-reaching  injarious  effecta  on  ali  the  organa  and  tissuea  of  the  bodj. 
This  condition  suggested  to  them  the  adviflabihty  of  closer  attention  being 
directed  to  the  excretory  function  of  the  skin  by  means  of  batha  of  vanous 
kinda.  Since  that  time  Balneology  haa  developed  extensively,  and  haa 
rightly  come  to  occupy  a  very  important  plače  in  the  therapentics  of  the 
diaease«  Tbe  action  of  batha  in  general  on  the  heat-regiilating  function, 
on  local  and  general  tisaue  metaboliam,  on  the  general  circulation,  and  on 
the  central  nervous  Bystem,  are  el8ewhere  described  (t\  Balneology),  and 
need  not  be  considered  in  detaib  It  muat  suffice  to  indicate  the  very 
important  part  which  the  skin  can  play  as  an  organ  of  excretion  of 
nitrogenous  waste  products  (urea).  Tina  fact,  of  which  there  ia  abundant 
clinical  evidence,  ia  one  wliich  is  insufficiently  appreciated  in  most  text- 
booka  on  phyaiology,  and  the  pnictical  deductions  to  be  drawn  from  it  are 
too  much  ignored  by  the  pi-actitioner, 

An  interesting  que8tion  relatea  to  the  subject  of  uric  acid  mlvcnts,  If 
W6  can  ao  influence  the  blood  and  tissue  iiuids  as  to  increase  the  solubilitj 
of  the  uric  acid  compounds,  and  thua  facilitate  their  elimination^  it  ia 
obvious  that  thia  will  be  one  of  the  outstanding  indications  in  treatment* 
Ab  on  many  other  fjoints,  opinions  vary  both  as  fco  the  theoretical  and 
pmotical  value  of  these  substances,  but  it  is  on  the  whole  doubtful,  if  by  the 
administration  of  any  alkaline  salts,  the  reniarkably  stable  blood  and  tissue 
fluids  can  be  so  influenced  as  to  lead  to  their  axercisin£  a  aolvent  action  on  the 
deposit.  In  the  absence  of  further  proof,  it  is  probaWy  aafer  to  conclude  that 
any  lieneficial  action  possessed  by  these  substances  is  primarily  due  to  their 
diuretic  action.  The  same  statement  can  be  applied  to  the  use  of  the 
various  organio  nitrogen-holding  bases — piperazin,  lyaidin,  urotropin,  et4Li, 

A  point  of  greater  importance,  and  of  even  greater  difficulty,  is  the 
influence  of  the  preformed  salta  in  the  different  articles  of  food  on  the 
ttolubility  of  the  uric  acid.  Here,  again,  we  are  on  unknown  ground,  and 
if  we  aro  not  in  a  position  to  speak  dehnitely  regarding  the  influenoe  of 
tbe  prefonued  salts  of  the  animal  and  vegetable  foods,  stili  leas  are  we  able 
io  opeak  of  the  action  of  the  salts  formed  in  the  body  from  oxidation 
prooeBBea.  The  aulphur  and  phosphorus  of  the  albuminous  food*8tufl&  are 
oxidisod  into  their  respective  acids ;  these  cannot  exiBt  as  Buch,  and  are 
immediately  changed  into  vanous  compounda;  but  the  nature  of  theee 
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changea,  either  in  healthj  or  deranged  metabolism,  m  not  determined" 
Siiiiilarly,  while  the  organic  acid  salta  preseot  in  vegetables  are  changed 
into  alkaline  carbonatea,  we  do  not  know  what  intiuence  thej  €xert  on  uric 
acid  componnds  in  the  blood  or  tissues,  and  it  is  probablj  inadvisable  to 
draw  any  conclueions  from  tba  solvent  power  of  theae  and  other  substances 
in  vitro  applicable  to  the  sta  te  of  afifaira  in  the  living  bodj. 

We  are  on  safer  ground  when  we  pasa  to  con  sider  the  heiuficial  infiuence 
of  ex€rcise  on  the  goutj  subject.  Everjthing  which  favours  the  inner  or 
tisBue  respiration  in  the  muscular  and  other  tissues  directlj  or  indirectly 
fulfils  the  preceding  indications,  and  in  this  categorj  work  and  phjsical 
exerciae8  of  diilerent  kinds  take  a  first  plače.  These  exerciBes  should  prefer- 
ably  be  condiicted  in  the  open  air,  and  should  be  of  a  kind  adapted  to  the 
age  and  8ex  of  the  tndiv^dual  subject.  Active  walking,  golfing,  cjcling,  horae 
ezercise,  hill-climbing,  and  other  seasonable  exercises  occupy  a  foremost  plače 
in  the  list,  With  regard  to  the  extent  to  wliich  these  are  to  be  advocated  no 
hard  and  fast  hne  can  be  dra\%Ti ;  the  habit  of  body  of  each  individual,  and 
the  state  of  the  cardio-vaacular  system,  must  be  carefully  considered  in  each. 
Needless  to  8ay,  the  presence  of  organic  disease  in  the  kidney8,  heart,  or 
other  organ  will  m(xlity  the  extent  to  which  these  are  to  be  indulged  in. 

While  it  niiiat  not  be  forgotten  that  in  a  few  casea  active  exercise 
seenis  to  have  a  prejudicial  influence  in  inducing  an  acute  attack,  this 
should  in  no  way  interfere  with  the  general  application  of  this  principle. 
More  harm  resulta  from  too  little  than  from  too  much  exercise,  and  we 
should  remember  tliat  the  name  of  exerci8e  is  often  given  to  bodily 
exertion  so  gentle  that  no  increaaed  acti\ity  of  inner  respiration  results. 
When  tirne  and  opportunities  do  not  allow  suilicient  exerci8e  in  the  open 
air,  a  fair  8ul>stitute  is  found  in  the  various  available  forms  of  home 
gymnaatic8,  and  in  many  cases  a  judicious  combination  of  the  two  is  very 
desirable.  In  ali  cases  afctention  should  be  directed  to  those  groupa  of 
muscles  wiiich,  from  the  patienfs  occupation  or  disposition,  are  apt  to  be. 
largely  or  entirely  neglected. 

Stili  more  active  measures  are  frequently  advisable  in  caaes  with ' 
chronic  joint  affcctions,  or  in  the  čase  of  involvement  of  fascia  or  local 
mu&cnlar  and  connective  tissues.  Such  cases  may  be  much  benefited  by 
various  forms  of  active  and  paasive  movements  (vide  Medical  Gymna9tie5), 
The  beneht  to  be  derived  from  this  theraputic  mesisure  niay  be  emphasised 
by  the  fact  that  not  a  few  typically  gouty  (nsually  irregular  gout)  adult 
subjects,  men  and  women,  regularly  undergo,  of  their  own  accord,  a  course 
of  medical  gjTnnastics  in  one  of  the  numerous  Swedish  mechanical 
institutea  available  for  this  purpose  at  the  various  foreign  apiis. 

A  further  general  consideration  recjuiring  attention  is  the  siats  of  tke 
centrcd  71Stvous  sysiem,  "W"hile  the  importance  of  t!iia  factor  in  this,  as  in 
most  other  diseases,  is  undoubted,  there  is,  I  think,  a  tendency  to  lay  undue 
atress  on  it.  Wlnle  it  is  true  that  recurring  indications  of  declared  gout 
not  frequ€ntly  appear  to  be  dependent  on  nervous  cauaes,  in  ao  far  as  its 
manifeatations  declare  themselves  after  some  men  tal  perturljation,  typical 
attacks  of  acute  gout  occur  with  aufficient  frequency,  bolh  in  elderly  and 
younger  subjects,  quite  independently  of  any  such  exciting  cause  to  justifj 
ns  not  lajing  very  great  stresa  on  the  relationship.  Further,  most  of  the 
undoubtedly  gouty  developments  in  young  aubjeets  arise  and  recur  ap- 
parently  independent  of  any  direct  nervoua  influence.  On  this  ground,^ 
alflo,  we  are  led  not  to  lay  very  great  stress  on  the  nervous  8ystem  as  ihi 
fiufoT  of  primar)^  importance.  Its  ultimate  importance  cannot  be  gainsaid 
It  is  one  of  the  factoi^s  which  contiouallj  variea  the  aspects  of  the  disease. 
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Derangemtnh  in  ihe  digestive  sistem  play  an  exc€ediaglj  important 
role  in  the  development  both  of  aciite  aiid  chronic  gout,  and  these  derange- 
menta  usuallj  depend  either  on  immoderate  eating  or  drinldng,  or  on  the 
ingestion  of  articlm  of  diet  especiallj  imaiiited  to  the  individual,  The 
probable  relationship  of  these  digestive  disturbances  to  the  phenomena  of 
acTite  and  chronic  gont  ha«  alreadj  been  referred  to,  but  be  that  what  it 
may,  the  importanc^  of  a  well-regiilated  and  healthj  intestinal  mucouB 
membrane  cannot  be  over-estimated.  Auto-intoxiciition  is  certainlj  a 
primarj  factor  in  the  disease,  and  has  to  be  guarded  againat  by  careful 
dieting,  healtliy  inteetinal  secretion^  and  oortoal  inte^tinal  evaeuation* 
There  is  no  doiibt  that  in  a  certain  proportion  of  oisea  a  hjdragogue 
cathartic,  taken  on  the  first  iadication  of  inipending  tronble,  \^ill  avert 
the  acute  attack,  and  it  is  advisiible  to  insist  at  aH  times  on  the  closest 
attention  being  paid  to  the  action  of  the  bowels.  While  we  have  yet  to 
learn  much  abont  the  secretoij  or  excretory  influeDce  of  the  large  intestine, 
we  may  8afely  assnma  that  by  judiciouB  purgation  we  do  much  more  than 
merely  free  the  8y8tem  of  the  undigested  food-stutfs  present  in  the  gut. 
The  vigaur  of  the  constitution  must  he  the  standard  by  which  the 
depletion  is  regulated,  and  where  such  vigour  is  deficient,  measnres  of  the 
same  activity  should  not  te  pnraued  as  are  nece88ary  wlien  the  ayatem  is 
robust.  Kot  infrequently  in  the  course  of  snbacute  or  chronic  gout  there 
is  developed  a  subaciite  or  chronic  eatarrh  of  the  gaatric  and  inttistiiial 
mucosa,  which  in  tiirn  aggravates  and  complicates  the  general  goiity  state. 
Such  a  complication  merelj  leads  to  a  more  strict  application  of  the  general 
principles  of  the  dietetic  treaiment  appropriate  to  the  diaease. 

DiKTETIC  TREATMKNT 

It  is  sometimes  maintained  that  the  influence  of  diiferent  food  in- 
gredients  on  the  gouty  constitution  has  been  too  much  magnitied»  this 
assertion  being  based  on  two  clinical  facts — firstly,  that  a  ohild  fed  entirely  on 
niilk  may  continue  to  excrete  large  quantitiea  of  uric  acid ;  anJ.  8econdly, 
that  an  adult  patient  who  has  been  excreting  a  similar  exce8H  on  a  light  vege- 
tarian  diet  may  8peedily  improve  and  return  to  a  normal  excretion  when 
hi  s  diet  is  changed  to  meat  This  ^aew  is  based  on  too  naiTow  a  conception 
of  the  problems.  The  little  we  know  with  certaintj  regarding  gout  aeems 
to  inilicate  that  the  radical  defect  is  in  the  metabolisra  of  the  proteids  of 
the  food,  The  metabolic  changes  of  the  proteids  of  milk  or  vegetables  are 
esaentiallj  similar  to  those  in  meat,  aod  we  have  no  reason  to  l)elieve  that 
the  decomposition  products  arising  from  the  nonnal  metal>olism  of  the  one 
are  in  any  way  ditferent  from  those  in  the  other.  Any  difiTerencea  there 
may  be  are  those  of  degree  and  not  of  kind,  Everjthing  depends  on  the  form 
in  which  the  food-stuffs  are  presen ted.  It  sometimes  strikes  me  that  in 
this  question  of  feeding  we  find  an  intereating  analogy  in  the  art  of 
agriculture.  A  scieotific  farmer  in  the  feeding  ot  his  land  has  not  only  to 
consider  the  natural  quality  of  the  soil,  but  also  the  elimate^  rainfall,  and 
nature  of  tlie  product  desircd.  Of  ihe  food  required  by  the  growing  plant 
the  element  nitrogen  is  also  one  of  the  main8tay8,  and  it  is  U8ual]y  provided 
in  one  of  two  forms — jjotassium  nitnite  or  ammonium  sulphate  Now  it  is 
by  no  means  immaterial  to  him  in  which  of  these  forms  the  land  is  fed^ 
His  choice  depends  on  many  things,  one  of  the  most  important  from  our 
preeeDt  point  of  view  being  their  relative  solubility,  If  the  land  is  badly 
drained,  and  espocialty  if  tlie  raiufall  be  considerable,  he  ušes  the  le» 
eoluble  ammonium  sulphate  in  order  to  minimise  the  risk  of  the  nil;it)geii 
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beiDg  wa8hed  away  and  so  rendered  unavailable  for  the  growth  and  main- 
tenance  of  his  grain.  So  it  is  with  the  homan  suliject,  but  oiily  in  a  more 
elaborate  way.  The  individiml  qualities  of  the  tiBsues,  tbeir  drainage 
sjstem,  and  the  relative  sohibilitieB  of  the  different  food  ingredients  as 
comnaonlj  prepared,  constantlj  demand  careful  conaideration.  The  questioD 
of  diet  is  certainlj  the  paramount  one,  Its  influence  is  profound,  not  onljr 
on  the  individual,  but  on  the  race,  and  its  importance  wa8  well  defined  by 
Sir  William  Eoberts  when  he  wrote  that  one  generation  of  scientifi^™ 
dietetica  woiild  produee  an  influeoce  upon  human  ity  second  only  to  a  ne^riH 
creation  of  the  race. 

Meats,  etc. — From  the  earliest  times  some  wTiter8  have  regarded  aH 
or  at  aiiy  rate  most  kinds  of  muscle  food  as  injnrioiis  to  the  goiity,  and  as 
in  other  debated  points  in  the  snbject  hisfcor}^  of  the  diseaae  many  experi- 
mental  observationa  bave  been  brought  forward  to  prove  thia  point,  bxit, 
as  a  mle,  tbese  observationa  have  teen  tnade  in  the  much  too  narrow  field 
of  uric  acid  excretion8.  The  most  recent  observationa  (Taylor)  indicate  that 
the  commonly  accepted  \4ew  that  a  meat  diet  is  asBociated  with  an  increase 
in  the  uric  acid  excretion  is  an  erroneous  one,  and  on  the  whole  we  may 
take  it  as  definitely  ehown,  both  by  practical  ex:perience  and  theoretical 
experiment8,  that  a  gouty  subject  may  take  a  meaanred  quantity  of  meats  in 
an  easily  digested  form. 

In  the  use  of  meata  it  is  not  only  iniportant  tliat  tbese  should  te  taken 
in  an  easi!y  asaimilable  form,  but  that  thej  should  not  be  accompanied  by  an 
undue  adniixture  of  other  food-stufla.  It  is  held  by  some  that  in  snch  caaes 
the  fact  of  the  carbobydrates  and  fata  being  more  readily  OKidised  in  the 
tiBSues,  leada  to  defective  combustion  of  tke  albuminous  fooda,  This  snbject 
bas  been  previou8ly  discussed,  but  whatever  the  scientific  truth  may  be,  the 
fact  remains  that  we  miist  look  for  the  cause  of  any  injurioua  eftects  of  meat 
more  in  ita  qnaUty  and  in  the  fonn  in  wbiL'h  it  is  adminiatered.  If  too 
little  nitrogenoiis  food  be  taken  an  inereased  decomposition  of  nuclear- 
holding  tissues  may  result,  as  has  been  proved  in  a  caae  of  complete  starva- 
tion,  when  tj-pical  acnte  gout  developed  in  the  course  of  the  observation. 

We  mnst,  however,  bear  in  mind  that  a  strong  meat  diet,  that  is,  meat 
twice  or  thrice  daily,  is  an  acid  food  owing  to  the  imperfect  neutralising  of 
tlie  sulphuric  and  phosphoric  acid  previously  referred  to,  This  may  be  in  part 
rectified  by  ttie  conaumption  of  the  alkabne  table  water3  refen"ed  to  later. 

We  have  also  to  consider  that  the  tastes  and  inclinations  of  the  greater 
number  of  gotity  auivjects  demand  a  certain  snpply  of  meat,  and,  by  taking 
it  in  moderate  amount,  the  6upply  of  nitrogenoiia  food  necessary  for  the 
maintenance  of  the  albiiniin  in  the  body  is  more  readily  obtjiined. 

With  regard  to  the  diiferent  kinda  of  animal  food,  white  meats,  e.g.  fisli 
and  cMeken,  are  more  suitable  than  red  meats  owing  to  tbeir  more  ready 
digestibiUty,  and  also  in  the  čase  of  fish  to  the  snmller  proportion  of 
nitrogen  present  in  eqiial  bulk,  The  confirmed  gouty  snbject  is  wi8o  to 
limit  hia  conaumption  of  red  meat  to  one  meal  in  the  Llay  or  even  less,  and 
fujther,  to  make  as  a  routine  a  selection  of  the  red  and  white  meats  similar 
to  that  indicated  in  caae  Mrs.  E.,  p,  247.  The  whole  qnestion  of  a  meat  diet 
is  aummed  up  in  ita  digeatibility,  wbich  in  turn  bears  a  definite  ratio  to  the 
8implicity  of  the  meal  in  which  t!ie  meat  is  a  component  part.  The 
temporary  diet  of  meat  and  hot  water  which  is  of  such  value  in  snitable  caaes, 
is  a  simple  one,  and  to  its  simpbcity  we  must  Iargely  look  for  an  explanation 
of  its  beneficial  effects.  ^Vhat  has  been  said  of  meat  holds  also  good  for 
other  animal  fooda.  The  various  kinds  of  tishes  and  game  can  ali  be  taken 
by  a  goiity  subject,  but  wliat  we  must  have  regard  to  is  the  amount  of 
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-  Bdmixture  with  other  foods  and  drinks.  Not  mfrequently  mnocent  Bub- 
fitances  taken  at  the  eod  of  a  highly  nltrogenous  mbced  meal  are  regarded 
as  the  DOKious  agents  when  in  realitj  they  have  played  a  qiiite  subordinate 
rSle.     High  game  and  very  fatty  meats  should  be  avoidei 

Under  thia  heading  a  few  practical  points  inay  be  meotioned  about  the 
culinary  aspects  of  soups,  meats,  and  fieh.  It  is  impossible  to  over-estimate 
the  importance  of  this  subject ;  the  want  of  recogeition  of  its  lEiportatice  is, 
I  think,  one  of  the  causes  of  the  very  diverse  differencea  of  opimon  entertained 
as  to  the  beneficial  or  noxious  influence  of  varioas  dietetic  substances. 

Smips. — What  soups  may  a  goutv  person  partake  of  1 

The  answer  to  thia  questioii  will  depend  on  the  digestive  capacity,  but  in  comlag 
to  a  decision  we  miist  take  in  to  consiaeration  some  eIeineiitAry  pomts  in  the  pre- 
paration  of  the  various  soupa. 

It  haa  been  stated  t  ha  t  there  are  perhaps  not  less  than  500  soup,  but  regarded 
anAlyti<:allyf  tliere  are  oiily  a  few  leaaing  species  from  which  the  ditferent  varieties 
are  prodnced  bv  additions  and  combinations  of  tlavour& 

{aS  A  clear  decoction  of  meat  or  bones  which,  when  weak,  forms  a  broth  or  a 
**tea,  and  when  strong  is  a  consomm^  or  esaence.  These  may  be  prepared  from 
[beef,  veal,  or  nnitton^  and  soinetimes  pork  or  ham. 

(6)  A  similar  decoction  can  be  maae  from  the  various  forms  of  fowl,  game,  and 

(e)  A  decoction  of  vegetables,  including  herbs,  roota,  grains,  and  farinaceoua 
Bubstanoes. 

AH  of  the&e  soups  may  have  added  to  them  well-knowii  dried  Italian  pastes, 
e.ff.  vermiceili  or  inacaroni,  and  a  consomm^  of  meat  or  pork  or  game  may  be 
thickened  with  additiocLs  of  a  meat^  fowl^  or  game  pur^  refipectively.  In  the 
same  way  the  weaker  broths  fumish  a  basia  for  vegetable  pur^. 

The  following  highly  nitrogenous  soups  are  not  as  a  rule  suitable  articlea  of 
diet  for  the  gouty  : — Turtle,  mock  turtle,  hare,  kklney,  oxtai],  mullagatawnj. 
If  thev  are  indnlged  in«  the  rest  of  the  food  and  drink  consumed  at  the  same  meal 
mu8t  be  more  carefully  bmited. 

Cock-a-Ieekie,  giblet,  and  hutch -poteh  are  almost  8tewii,  and  should  be  con* 
sidered  as  a  meat  coiir&t>.  In  not  a  few  casas  ali  of  these  highly  nitrogenous  soups 
are  contraindicated, 

The  great  fauJt  to  be  found  with  soups  usually  served  is  that  they  are  heavy, 

and  con  tal  u  too  manv  ing^redients.    The  average  soup  is  made  up  with  as  many 

good  things  as  possible,  some  to  make  it  more  nourishuig,  otliers  to  make  it  more 

||»latabla     This  is  ali  very  well  for  the  heaJthv,  but  where,  as  in  gout^  the  diges- 

liive  functions  in  the  tissues  aed  aUmentar^  canal  are  readily  disturbed^  simple  soupa 

»re  requir©d,     The  soups  without  thickening  are  therefore  the  most  suitable,    Tne 

Pthickenings  in  common  use  are  pur^  of  meat  or  fowl,  flonr,  tapiooa,  yolks  of 

e}^^  etc. 

A  good  rule  in  making  sonp  is  always  to  make  it  the  day  before  it  ia  requiredf 
as  it  has  then  time  to  coo]^  and  the  fat  ha  vin  g  nsen  to  the  surface  can  be  easOy 
and  thoroughly  reraoverL  Soup  should  ne  ver  be  allowed  to  cool  in  the  saucepan 
in  which  it  nas  been  made,  but  should  alwaya  be  poured  into  a  basin^  as  otherwiflo 
the  temptation  to  reheat  without  removing  the  fat  is  too  great  for  most  cooks. 

Hoaat  beef  and  mu  t  ton  bones  boiled  with  vegetables,  and  the  fat  carefuUv  re- 
moved,  make  a  good  »tot^k  from  which  soup  can  be  made  for  the  goiity.  ExoeIlent 
soop  can  also  be  maiie  from  the  water  in  which  meat  or  tish  has  neen  boiled. 

The  various  vegetable  pur^ — spinach,  artichoke,  tomato,  carrots,  green  peas, 
etc. — are  excel]ant  for  thia  class  of  patient.  They  are  8Uificiently  sustaininf^  to 
prevent  a  feehng  of  hunger^  and  if  well  digested  give  a  fair  amount  of  uounsh- 
ment  In  the  caae  of  soups  made  from  the  pulses^  tneir  high  nutritive  value  should 
influence  the  rest  of  the  meal,  and  in  some  cases  th6y  are  better  avoided.    A  very 

?^ood  vegetarian  stock  can  be  made  by  extracting  the  ^^  goodneas  ^  and  flavounng 
rom  vegetable«,  the  chief  ones  lieing  onion^  celery,  carrot,  and  turnips.  To  do 
this  take  these  vegetables  and  cut  them  into  small  piecea,  plače  in  a  saucepan  with 
»uffieierit  water  t-o  cover  themi  and  let  them  tx)il  gently  for  several  hours.  The 
Iiquor  when  strained  off  is  "stock,"  and  can  be  flavour^  with  a  small  quantity 
of  savoary  herbs,  pepper,  salt,  and  ketchu]^  and  can  be  coloured  a  nico  brown 
with  a  few  drops  of  Parisian  essence. 

A  mora  detailed  account  of  the  methods  of  preparing  the  Invalid  ioup«  (teaa 
and  essences)  will  be  found  under  the  heading  Invalid  Feeding. 


232 


GOUT 


iftfdtj.^Made-up  meats  are  not  s^i table  f or  the  goi2ty,owing  to  the  greater  tOBgh- 
ness  of  fibres  induced  h^^  the  second  CDokinp^  and  also  because  of  the  adtiiixture  of 
rich  sauces  of  various  kmds  which  are  usaall/  added  for  palatabilitj.  Meats  should 
be  tender  and  siiDply  prei>areci  The  laest  ways  of  preparing  are  in  order — 
broiling.  steaming,  roasting,  boiling,  baking,  stewing  and  frjing.  The  last  men* 
tioned  should  be  avoided^  especially  in  the  čase  of  Ijeef  and  mutton.  Although  lamb 
and  veal  posse&s  lesa  extractive  value  than  other  meats^  and  are  on  that  ground 
cominendable,  yet  the  gelatioous  nature  of  the  tibres  makes  theni  more  dlfticult  of 
mastication,  and  thereiore  less  d  i  gesti  ve.  If  allowed,  t  h  is  danger  must  be  pointed 
out  with  the  view  of  obviating  it.  Tripe,  8weetbreadSj  kidoey,  and  liver  may  ali  be 
allowed  for  occasional  use,  provided  the  very  specia!  cleaning  iuid  c^reful  cooking 
necessarv  are  given  eftect  to.  Salted  meats  are  rendered  more  indigestible  in  the 
preparation,  and  should  tlierefore  be  avoided.  Bacon  and  bani  are  more  digestible 
than  pork.  With  regard  to  game,  wbite  flesh  k  more  stiitable  than  brownj  and 
water-birds  are  more  fatty  than  other  game. 

^wt/i.— Fish  are  well  calculated  to  fonn  a  large  proportion  of  the  dietary  of  the 
gouty.  They  contain  on  an  average  one-tMrd  less  nitrogen  than  an  equivalent 
amount  of  ordinary  meat,  and  usually  contain  little  or  no  fat  Fat  fishes  (salmon, 
mackeml,  eels,  pilchards,  red  mullets)  are  equal  in  nitrogenous  value  to  an  equal 
amount  of  rao4rlerate  fat  beef,  Tliere  is  a  very  large  proportion  of  water  in  the 
flesh  of  tish.  When  ordering^  it  is  well  to  suggest  those  known  to  be  in  season  and 
plentiful,  as  they  will  probably  be  in  the  best  condition,  Aa  has  laeen  already 
men  tioned,  many  nutritious  soups  ean  be  niade  from  the  m. 

Wbiting,  smel  t,  and  šole  are  the  most  delicate  and  easy  of  digestion.  Haddock, 
flouiider,  gray  mu  Met,  and  plaice,  are  also  good  *  the  haddock  bas  more  flavour,  but  a 
Goarser  grain  than  the  T*4iiting,  ifullet  and  hali  but  have  iirmer  fibre,  and  are 
better  cooked  in  large  rjieces.  The  fatty  fish  referred  to  are  ver?  tni5ty,  biit  are 
more  prone  to  derange  oigestion.  In  the  salmon  the  fat  is  mainfy  found  on  the 
underside,  and  a  slice  from  the  l>ack  mav  be  readily  taken  when  the  underside 
clisagrees*  Ood,  unless  in  the  very  beat  of  condition,  is  the  least  digestible  of  ali 
white  tish  owing  to  the  great  toughness  of  its  fibres,  but  the  head»  when  boiled, 
makes  an  excellent  stock  for  soup.  Of  the  shell-tish,  oysters,  mussels,  and  scullop 
are  aH  good,  and  so  are  also  lobaters,  crayfish,  shrimp,  crab,  and  prawn.  Lobster 
salad  or  crab  pie  m  quite  allowable  for  yoiing  subjeets  with  ^ood  digestion.  It« 
nutritive  value  is  not  higli,  and  its  acceptiibility  to  the  pjdate  is  beyond  questioii. 
Fish  should  never  be  over-cookcd.  The  best  metliods  of  preparation  are  boiling 
and  steaminc,  then  comea  broiling  or  grilling,  and  lastlv  frying.  In  not  a  few 
cases  we  iind  tish  are  not  permissible.  IMuch,  howeverj  depends  on  the  cuisinijre. 
A  combination  of  curried  tish  and  rice  makes  a  good  disn.  Wlien  digestion  is 
obviously  weak  sauces  are  better  avoided.  One  of  the  simplest  is  a  little  melted 
butter  with  chopped  parsley*  The  familiar  ^*butter  sauce"  is  usually  an  im- 
perfectly  cooked  indigestible  conipound, 

Afeat  and  Hol  WateT  Cwre,^Before  leaving  the  subject  of  meat  reference  may 
be  made  to  the  value  of  an  exclusively  red  meat  diet  in  certain  cases  of 
chronic  gout.  Armatrong  {Med.  S(j€.  Tran^actimis^  1897)  has  recorded  a  series 
of  interesting  cases,  in  which  after  a  cour,se  of  the  usual  routine  treatment 
had  failed.  very  grent  benefit  was  obtained  by  the  so-cal!ed  "?>alisbury  "  treat- 
ment. The  esaentials  of  thia  treatment  are  the  drinking  of  three  to  four 
pints  of  hot  water  daiiy,  a  pint  to  Ije  taken  before  each  meal,  and  the 
same  quantity  at  bed  t  ime,  and  the  administration  of  one  to  ti  ve  peunds  of 
meat  in  the  twenty-four  houra.  The  meat  should  consist  of  beef-steak  freed 
from  fat,  gristle,  and  connective  tissue,  well  minced,  a  little  water  being  added, 
and  then  warraed  through  with  gentle  heat  I  have  had  no  peraonal  exnerience 
with  this  treatment,  but  can  readily  accept  the  moderate  claims  made  lor  it  in 
the  paper  referred  to*  Tlie  probable  exp!anations  of  its  value  have  been  previoualy 
discussed.  I  would  just  lilce  to  add  from  experieiace  in  other  cases  that  if  the 
meat  as  thus  prepared  is  not  readily  digeated,  a  yet  simpler  and  more  digestible 
form  may  be  found  by  tak  in  g  the  best  beef-steak»  freed  from  fat,  and  rubbing 
through  a  fine  Bieve  until  the  juice  bas  aH  passed  througb,  and  aH  the  tibrous 
parts  remaiB*  The  mince  should  then  be  treated  as  above.  The  appearance 
when  ccMjked  is  j  ust  like  very  tine  minca  The  value  of  this  preparation  is  by  no 
means  contined  to  gouty  dyspeptics.  The  course  of  treatment  laste  from  four  to 
twelve  weeks,  and  thereafter  the  patient  makes  a  gradual  retum  to  an  ordinary 
dietiiry.  The  conclusioos  formulated  by  Armstrong  from  his  experienoe  of  the 
treatment  are  as  followB  \- — 

1.  That  a  certa.in  number  of  cases  {not  more  than  3  per  cent)  of  chronic  gouty 
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arthritis,  recurreot  uric  acid  calculi,  and  goiity  dyspepsia,  vrith  fermentative 
changes,  whicb  have  proved  refractorj  bo  ordinarv  niethods  of  treatment  and 
dietarjr.  may  be  treated  hv  means  of  an  exclusivery  red  meat  dietary,  plus  hot 
water  orni  ki  n  g,  witli  excellent  resolts. 

2.  That  this  ipethod  of  treatinent  is  irksome  and  trying»  and  as,  unless  it  is 
carried  oyt  itrictltf  m  the  first  instance,  it  is  apt  to  do  hamj,  it  should  oiily  be 
used  in  those  cases  wbere  otber  methods  have  failed,  or  are  thought  likely  to 
do  so. 

3.  T  bat  the  cases  require  careftil  selection  and  close  medical  supervision,  the 
details  beinR  niodified  according  to  tbe  needs  of  eaeh  ludividiml  pitient. 

4.  That  tliose  who  suffer  froni  persistent  albuminuria  or organic  heart  disease  are 
in  most  instances  untit  for  tliis  treatment ;  wbeii,  however»  it  IB  prescribed  for 
them  its  course  sbould  be  waiched  daily, 

6.  That  certain  cases  of  ehionic  gouty  arthritis  which  fail  to  improve  while  on 
a  mixed  diet,  recover  eqiially  well  whether  on  this  dietary  or  on  the  meat  free 
dietarv  sug^ested  by  Dr.  Haig. 

6.  Tliat  it  ta  of  the  utmost  importance  that  no  addition,  however  stnallf  of 
carbohydrate8,  saccharine  matters,  or  fi-uit  be  made  to  the  dietaiy  during  the  tirst 
few  weeka  of  treatment— very  slight  acts  of  carelessness  in  this  respect  having 
ofteu  caused  disappointinent  and  milure. 

[       7.  That  used  with  due  čare  and  discretion  this  niethod  is  a  most  efficient  and 
Bometimee  even  a  brilliant  addition  to  our  therapeutic  ineasure^. 

The  reader  is  referred  to  the  original  paper  lor  a  more  det^iled  account  of  the 
treatment  aod  of  the  n^action  of  the  tissues  uader  its  intluence. 


Milk  and  Milk  Peoducts. — As  in  the  caae  of  varions  other  foods,  there 

18  rnuch  diflerence  of  opinion  as  to  the  value  or  neoe88ity  of  a  diet  composed 

largely  of  milk,  milk  prodiicts,  and  v^etables.     In  maDy  cases  a  couree  of  a 

strict  milk  diet  is  the  most  suitable,  particularly  in  yoong  and  otherwij3e 

healthy  subjects,  but  it  is  much  lese  siii table  fur  adults  and  the  agecL    Milk 

is  highly  nutritious,  and  when  it  is  eaaily  digested  and  oo  undue  fermentation 

proceBBGS  iiidueed  by  its  use,  a  limited  course  of  milk  diet  is  to  be  commended, 

.  the  amount  acd  duration  being  regulated  by  the  effects  on  the  digestive 

*  Orstem  and  by  tlie  attitnde  of  the  patient  toward8  it,    Alkalinity  of  the  urine 

i»  favoured  or  increased  by  a  full  milk  diet,  yet  an  exclusively  milk  regime  is 

probably  in  the  uiain  unfavourable.     Howeverj  there  is  no  doubt  that  the 

lehildren  of  goutj  porents  should  be  brought  up  sy6tematically  on  a  diet  in 

which  milk  and  its  products  are  the  staple,  and  meat  given  in  very  limited 

quaiitities.     This  is  speciaUy  important  in  thoee  by  no  means  infrequent 

I  casi%s  where  there  is,  in  addition,  a  marked  neurotie  strain  in  the  family 

'  (inde  *'  Adolescent  Insanitj  ").     With  tbe  active  and  fixed  habits  of  later 

life  a  meat-free  diet  is  very  rarely  practicable,  and  is  very  seldom  ealled  for. 

Cream,  forming  as  it  doee  the  most  appropriate  form  of  fattj  food  in 

the  dietarj  of  the  agedi  IikewiB6  constitutes  an   excellent  form  of  fat 

administration  in  gouty  siibjects.      It  should  preferably  be  taken  with 

milk  pudding  or  fltewed  fniit  in  an  otherwiae  simple  meal,  or  it  may  be 

UBdd   in    the  preparation   of   ehicken   cream,   lish  cream,  or    in   varioiis 

combinations  with  vegetables,  when   it   takes  the  plače  of  butter  (mde 

"  Invalid  Cookery  '*).     Cream  which  bas  not  been  treated  by  anj  artifieial 

procesa  is  alway8  to  be  commended. 

Skim-milk  is  more  digestible  than  ordinary  milk  in  ali  caaes  where  fat 
is  not  readily  digested,  but  in  recommencling  it  as  a  beverage  or  food  regard 
must  be  paid  to  the  amount  of  proteids  and  lactose  present  in  it. 

Wh€y  is  a  useful  articie  in  many  caeee.  It  is  a  pleaaant  and  stimu- 
lating  drink,  with  a  certain  food  value  from  tbe  lactalbnmin,  lactose,  and 
mineral  matter  preeent«  In  some  cases  whey  plus  cream  make  an  admirable 
combination. 

The  pure  caseinogen  of  milk,  now  prepared  by  the  Frotean  Company,  in 
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the  form  of  a  flour,  aod  made  iiito  biscuits  and  bread,  is  an  appropriate 
form  of  prottdd  aclministration.     The  taste,  ho\vever,  is  an  acquir^  one, 

Cheese.— There  is  no  reason  why  cheese  Bhoiild  be  forbidden.  The  ill 
effects  frequently  attributed  to  it  arise  from  the  manner  in  which  it  ia 
taken  at  the  end  of  a  ineal,  alreadj  exce3sive  and  badly  aseorted.  Being  a 
rich  albuminoua  food,  and  Tarjing  in  the  proportion  of  fat  preaent  according 
to  the  variety  of  cheese,  it  should  not  be  taken  in  large  quantity ;  it  ahonld 
be  well  masticated,  and  it  shonld  be  carefully  distributed  through  the 
various  vegetables  or  bread-atiitfa  of  the  meal  (vide  p.  248). 

The  compoaition  of  cheese  depeiids  entirely  on  the  amoimt  of  fat  it 
contains.  There  are  three  leading  varieties^ — soft,  hard,  and  akim-niilk. 
A  fair  average  for  the  fat  and  nitrogen  present  in  these  three  type8,  when 
fresk,  ifl  as  follow8  (Fleischnian) :— 


Soa. 

Fat      . 

.     31  to  44 

Nitrogen 

.     13  to  24 

HahI. 


28 


Sklm-mllk. 
2to3 

idtosa 


The  fatty  acids  present  in  cheese  have  been  considered  detrimental,  but, 
on  the  other  hand,  it  is  possible  that  in  some  chceses,  especiaUy  the  richer 
varieties,  the  acida  Ibrmed  by  bacteria  in  them  may  be  inimical  to  other 
putrefactive  processes  going  on  in  the  alimentary  canal  If  so,  this  wonld 
esplain  the  absence  of  injurioua  etfects  from  the  taking  of  these  cheeaea , 
noted  in  some  caeea  of  ofchenvise  very  weak  digestion. 

The  soft  cheeses  include  cream  cheese,  Wiltshire,  Neufchatel,  Gorgon- 
zolas,  and  numerous  other  Italian  and  French  cheeses.  The  hard  cheeses, 
which  ripen  9lowly,  and  are  adapted  for  keeping,  include  the  English  and 
American  Cheddar,  Stilton,  Chealiire,  Glouc^ster,  Dunlop,  Parmesan,  Gruj^re, 
and  most  English,  Dntch,  and  American  cheeses,  Ciouda  and  Ikden  may  be 
taken  fis  iUustrative  of  the  akim-milk  variety. 

It  is  weU  to  recomiiiend  patients  who  are  very  fond  of  cheese  to  partake 
of  one  of  the  softer  varieties,  as,  although  less  digestible,  they  are  mnch  less 
likely  to  be  taken  to  exc^sa, 

EoGs, — Eggs  are  an  excellent  dish  for  the  gouty,  and  should  form  one 
of  the  ataple  breakfast  dishes.  They  also  constitute  a  very  appropriate 
food  conatituent  for  the  children  of  gouty  parents,  in  \vhom  the  consnmp- 
tioo  of  meat,  and  e8pecially  red  meats,  should  l>e  very  limited  iudeed.  It 
is  well  to  remember  that  a  hard-boiled  egg  takes  three  hours,  and  a  aoft 
boiled  or  raw  one,  from  1|  to  2  honrs  for  com plete  digestiom 

Carbohtdkatks. — ^The  fact  that  gout  is  unknown  iji  countries  like 
Japan,  where  a  strict  vegetarian  diet  is  coramon,  clearly  proves  that,  as  a 
class,  carbohydratea  can  by  no  means  be  the  direct  cause  of  the  disturbance 
of  metabolism  characteristic  of  gout*  Oe  the  other  hand,  taken  in  consider- 
able  amount  and  with  strong  nitrogenous  food-stuffs,  their  nse  is  frequently 
accompanied  by  some  evidence  of  local  distm-ljance  in  the  alimentary  canal, 
or  general  tiisturbance  of  metaboUsm  in  the  tissues,  either  of  which  may  be 
characteristic  of  a  gonty  proc^livity  of  tissue.  When  this  tendency  is 
pronoimced,  the  aum  of  the  local  and  general  effects  produces  typical  gout 
in  a  more  or  less  acute  form,  the  manifestations  depending  on  the  age  and 
constitution  of  the  individual  In  other  ciises  we  find  irregular  gout,  which, 
when  well  marked,  may  be  regarded  as  equally  typical,  as  it  is  dependent 
on  internal  peculiarity  of  tissue. 

Carbohydrate8,  and  especiaUy  fchose  of  the  saccharine  group,  are  as  a 
clasB  to  be  regarded  as  more  potent  noxious  agents  than  meat.  The 
explanation  of  this  is  probably  fouod  in  not  one,  but  many  factors,  which 
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have  already  been  alluded  to  under  Etiologj.     A  good  mle  with  regard  to 
them  ia  to  reduce  the  amount  aod  fiiinplifj  thelr  foniL 

Saccbarine  foods  and  dietetic  accessohes,  €,g,  jams,  marmalade.  sugar, 
8we€t  cakes«  are  only  to  be  partaken  of  occasioiially  and  in  small  quantity, 
and  in  not  a  few  casee^  e^iecsiallj  of  stout  adults,  are  to  be  etudioualf 
avoided. 

With  regard  to  the  strict  veget&rian  dlet  so  eloqaeDtly  advocated  by  Haig  mnd 
others,  the  good  effects  undoubtedly  derived  in  m&n^  mstmices  depend.  in  mjr 
opinion,  on  the  simplicitj  of  the  whole  diet,  with  the  bmited  quantity  of  tne  chief 
nitrogenooB  ingredients,  these  being  the  two  primary  essentials  in  the  dietetio 
treat^ent  of  confirmed  gout.    The  foUowing  illustratioa  may  be  given  (Haig) : — 


Br^akfasL 

I  pint  of  milk, 

Bananafi 

Apples 

Pears 

Plnms,  freah,  dried   or 

cooked 
Any  other  fresh  fruit 


adiihUmiL 


Dinjier, 


Much  as  lunch* 
I  pint  of  milk 
I  o£.  cheeee* 


Vegotable  soup  made  with  milk, 
Plate  of  potatoes  (witli  butter,  oil, 

or  milk  K 
S  oz.  cheesei  eaten  with    potat06B 

and   any   other   vegetables   in 

aeason. 
8tewed  fruit  or  tart 
Fresh  fruit. 
1   pint  of  milk  drunk  during  the 

meaL 


A  close  analysifi  of  this  diet,  which  is  reoominended  for  a  person  in  health, 
8howB  that  it  is  not  quite  so  simple  as  at  first  sight  apparent^  and  wlule  a  diet  for 
the  gouty  framed  on  very  similar  lines  is  tindoubtedly  a  very  beneficial  method  of 
treatment  in  some  caaes,  in  others  it  is  altogether  unsuitable. 

Popular  belief,  partly  supported  by  medical  opinion,  condemns  potatoes, 
but  if  used  in  moderation,  and  cooked  and  serred  \vith  due  precaution, 
there  ia  no  reason  for  prohibiting  them,  exeept  in  thoee  special  cases  wbere 
they  are  defimt€ly  determined  to  be  imsuited  to  the  digeative  capaeity. 

When  new  and  moist  they  are  indigestible ;  the  best  form  is  a  well-boiled 
mealv  potato  in  its  skin^  or  the  satno  put  through  a  potato  masher.  A  thoroughly 
well'baked  potato  is  also  good*  When  fried,  or  roasted  in  mutton  drippiog,  or 
mashed  with  milk  and  butter,  they  are  unsnitable  in  most  cases.  The  other  roois — 
turni  pa,  carrots,  parsnip«.  radishes,  beetroots  (also  rich  in  sugarX  artichokes,  also 
cabbages,  cur]y  greens,  Brussels  sprouts,  broccoli^  and  the  green  of  cauU£[ower^ 
should  only  be  taken  in  small  amount  on  account  of  their  tendency  to  itiduee 
flatulence,  etc  The  following  are  more  suitable  :  Spinach^  tIower  o£  eaulifiower, 
■airoy8,  endive,  lettuce.,  watercress,  kale,  leeks,  onions^  celery,  cucumVver^  vegetable 
marronr,  green  peaa,  Frencb  beans.  Asparagus  has  been  condemned  by  some 
writerB  on  account  of  the  nucleins  in  the  yoang  shoots ;  also  tomatoes  and  sOTrel  on 
account  of  the  acids  present ;  but^  as  many  typically  gouty  subjecta  oan  partake  of 
them  fpeely,  it  is  probable  that  these  objections  have  only  theoretical  importance^ 

The  green  vegetables  above  mentioned  oan  be  freely  partaken  of  in  the  form  of 
■aUds,  provided  oilv  dressings  and  hai^l  lK>i]6d  €gga  are  avoided. 

Muslirooins  and  tmflSes  and  other  fungi  are  quite  permisstble  in  smaU 
quantitiefi. 

The  pulses  (lentils,  peaa,  beans,  haricot  beans)  are  not  a«  a  rule  advisabla« 
because  it  is  not  an  easy  matter  to  make  tlie  patlent  realise  that  their  nutritive 
value  is  such  that  their  use  m  ust  inilucuce  markedl^  the  amount  and  quality  of 
the  other  articles  conaumed.  With  refC^rd  to  fmddtmjn^  the  simnler  the  better. 
Milk  puddinjTs,  such  as  rioe^  sago,  semolina,  ground  rice^  etc.,  Bliould  be  made 
without  eggH  m  nmny  caaea.  Suet  puddings  of  ail  kinds  are  as  a  class  to  be  avoided, 
but  if  made  with  l>read-enimbs  in  plače  of  flour,  well  boileil  and  onacoompanie«! 
by  a  heavy  sauee,  they  may  be  taken  without  prejudice.  If  custards  and  omelottes^ 
sweet  or  savouryi  are  Udcen,  the  nutritive  value  of  the  eggs  mast  be  riicognised^ 
Jellios,  blanc  *  manges,  lemon  sponge,  and  crejims  ma^^  be  takon  in  verv 
iparing  amount^  and,  as  wiih  otlier  foods,  a  wise  discretion  is  neoesBary  botn 
by  the  phyiiician  and   by  the  pati«nL      Fruitft  of  ali  kindu  in  tliemseWea  aro 
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peiinissible,  b«it  must  be  takeo  with  caution,  especially  in  later  aclult  life,  and  it 
IS  weD  to  iMi-ar  in  iiiind  the  old  saving,  *^  Fruit  is  golden  in  the  morning,  sil  ver  at 
midday,  and  lead  at  nigni.**  Mucfi  depends  oii  the  amount  of  sugar  used  in  the 
cooking  and  the  acoessories  used  at  t^ble, 

Beverages 

To  the  confirmed  gouty  subject  the  c[Uestioin  of  what  he  may  drink  is 
sometimea  a  more  important  on*a  than  that  of  what  he  may  eat.  Alongside 
of  this  qtieBtioii  there  is  another  bearing  on  the  time— relationsliip  to  mealfl 
— at  which  varioua  liquids  ehould  or  should  not  be  taken.  ThuB,  it  is  as  a 
general  rule  advisable  to  reconiniend  alcohoUc  stiinulants  only  to  be  taken 
with  mmls;  in  otlier  cases  the  consumption  of  fiuids,  of  a  non-alcoholic 
nature,  maj  be  wisely  restricted  mainlj  to  the  intervala  between  meala 
Fluida  maj  act  prejiitliciallj  in  two  ways.  In  the  tirat  place^  they  may  act 
injurioualj  in  a  uieclianical  way,  i.c.  by  cloggiiig  the  food  elements,  and  at 
the  same  tirne  diluting  the  digestive  fluids,  lavour  abnormal  decompoaition 
of  the  proteids  and  also  carbob jdrates.  And,  8«condly,  they  may,  in  virtue 
of  a  Bpecific  action,  lead  to  faiilty  nitrogenous  metabolisoi  in  the  digestive 
tract,  and  secoudariIy,  in  the  tissues. 

Like  the  qiiestion  of  diet  it  is  impossibie  to  lay  down  definite  rules  appHcable 
to  the  disease.  Everytliing  depends  on  the  age  of  the  patient,  his  constitution, 
his  previous  bistory  as  to  consuiiiption  of  0uida  of  ditiereni  kinds,  the  nature  of 
the  symptoms  and  the  reaction  of  the  tissues  to  various  i3uids.  Speciallj  is  this 
so  with  the  use  of  alcoholic  sfcimulaots.  Wliile  there  is  no  doubt  that  the  subjects 
of  inherited  goiity  tendencies  are  hetter  without  any  form  of  liquor^  this  is 
frequently  not  so  in  the  čase  of  the  patient«  more  or  le^s  habituated  to  the  use  of 
stimulants.  In  judging  of  the  suit^ibility  of  the  various  liquors  we  mnst  have 
regard  to  the  usual  methods  of  preparation  of  the  individual  l>everages,  e.g,  beer, 
claret,  champagnCi  etc^  and  to  tbeir  common  defeets  as  recognised  by  experts  in 
the  trade.  While  the^e  are  outside  the  scope  of  this  work,  I  think  it  well  to 
indicate  that  their  appreciabion  helps  to  explain  the  diverse  views  of  ten  expressed 
regarding  the  various  Hquors. 

The  free  consumption  of  ufiiUr  can  be  8afely  recommended  to  many,  but  not  to 
ali,  goiity  subject-s.  In  the  čase  of  stout  adiilt  plethoric  subjecbi  it  may  be 
advisable  to  restrict  its  ose  to  early  morning  and  late  evening  indulgence.  The 
water  is»  as  a  rule,  best  tiiken  on  an  eiiipty  stomach.  The  use  of  i>otiish  and  lithia 
waters  and  various  table  waters  are  elsewhere  referred  to.  With  regard  t>o  Ua^ 
coffte^  and  cocon,  when  suitably  prepared  the^e  beverages  may  be  partaken  in 
moderate  amount,  but  idiosyncrasies  ni  their  use  are  very  often  enci>untered.  To 
some»  cocoa  is  specially  injurious,  to  others  the  daily  consumption  of  coffee  is  soon 
followed  by  digestive  and  otber  dieturbanees,  and  in  these  cases  speci  al  restrictions 
are  called  for  The  amount  of  sugar  a!lowed  should  be  small.  Ali  stoeet  l>everage$ 
should  be  restricted  or  cut  oflT,  more  especiallv  if  they  l^e  in  addition  aerated. 
With  regard  to  ukohAic  bepcrajfes,  points  alread/  referred  to  are  of  supreme  im- 
portance.  Tlie  decision  as  to  what  any  p  ven  čase  can  take,  may  onl^y  tje  arrived 
at  after  a  c^reful  stiidy  of  the  hist-orv,  diet,  and  sta  te  of  muscular  acti\ity  in  eaoh 
čase.  There  is  no  doubt  that  malt  Mquors  and  sweet  wines  are  niuch  more 
injurious  than  other  liquors, 

The  aweet  wines  incliide  champagne,  Maderia,  port,  sherry,  Malnisey,  and 
Tokay  ;  also  porter,  ale,  and  cider.  Burgundy,  Bordeiiux,  Rhine,  and  filoaelle  are 
almost  void  of  sugar,  and  ai-e  therefore  more  suitable.  The  greater  aciditj  of 
Burgiindy  and  the  Rhenish  wines  niakes  them^  on  the  whole»  less  sui table  than 
claret  and  Moselle  wine. 

German  beer,  ejj.  lager,  can  freqnently  be  taken  w!th  impunity  when  even  one 
glass  of  the  British  beers  wili  induce  sonje  acute  disturbance. 

Mebicinal  Tkeatmknt  and  Minebal  Water8 

Some  idea  of  the  relative  importance  of  medicinal  remedies  will  have 
been  gained  from  what  bas  been  already  said  in  the  general  introduction  to 
"  Thempeutics."     What  we  know  i^ith  c€rtainty  may  be  summed  np  in  the 


GOUT 


237 


statement  that  ali  drugs  which  exert  a  normal  diuretic  actdon  have  a  bene- 
ficial  intiueDce,aiid  the  greater  the  diuresia  the  more  the  benefit.  Opmiona 
will  probabljr  always  vary  as  to  the  respeetive  values  of  salts  of  potassium, 
lithiiim,  and  sodiiiin,  piperazin,  urotropiu,  colchicum,  salicjlate  of  soda,  guia- 
cum,and  other  remedies^and  individual  esperience will  lead  to  perfectljhonest 
but  very  divergent  opinions  regarding  them,  The  more  powerful  diuretic 
action  of  citrate  of  litbium  and  citrate  and  acetate  of  potassium  makes  them 
occupy  a  relativelj  higher  pogition  than  the  varioua  soda  salts,  Lutt*  haa 
receotlj  expre88ed  the  view,  based  on  experimental  observations,  that  the  aalts 
of  sodium  are  to  he  deprecated  owing  to  an  influence  they  exert  in  aceelerating 
the  tmnsformations  of  the  gelatinous  biurate  to  the  crjstalline  form.  Sir 
William  Eoberts  held  a  similar  opinion.  General  cUnical  experience  does 
not  coiTohorate  thia  view,  e.g.  it  is  not  reconcilable  with  the  benefit  undonbt- 
edly  derived  from  the  copious  intemal  nae  of  the  Wie8baden  **  Kochbriinnen/* 
which  may  be  regarded  as  a  strong  solutiou  of  sodium  chloride.  Kor  is  it 
Bupported  by  facts  observed  nearer  home  by  many  who  use  the  sodium  salta 
freely  in  oombination  with  potassium  or  other  salts,  and  it  is  perhaps  wifle 
to  refer  the  greater  value  of  potassium  salts  to  their  more  powerful  diuretic 
influences.  An  occ^isional  short  course  of  luineral  water8  is  also  an  admir- 
able  measure.  With  regard  to  8alicylate  of  »oda  my  experience  is  in  har- 
mony  with  those  who  have  not  found  the  drug  of  any  service  in  caaes  of 
typical  gout.  Of  its  value  in  some  ciises  of  chronic  rheumatism,  either 
when  taken  alooe  or  in  combination  with  quinine  or  other  tonic,  tliere  can 
be  no  rea&onable  donbt»  and  it  is  advisable  to  give  it  a  trial  in  douhtful  cases. 
A  ueeful  miiture  in  some  c^ses  is  Sodii  salicyla8,  lithii  8alicylas,  potaBsii 
citrat.  aa  gr  v,  t.  id.  Various  made-up  combinations  with  colchicum  lately 
io  the  market  may  alao  be  tried,  biit  much  need  not  be  expected  from  them. 
Salol  (5  to  10  gr.  t  id.  on  an  empty  stomach)  and  8alicykte  of  bismutli 
(20  to  40  gr.)  may  also  be  useful  in  caaes  with  subacuta  gastro-intcstinal 
disturbance,  but  these  must  ooly  be  looked  upon  as  adjuocts  to  appropriate 
treatment,  and  their  use  ciin  only  be  neee88ary  as  the  result  of  faulty  dietary, 
usually  combined  wiih  imperfect  evacuation  of  the  bowels,  Guiacum  bas 
been  v^^ell  sfKjken  of,  but  its  taste  8eriously  interferes  \*ith  its  reconimendation. 
The  special  value  that  attaches  to  the  use  of  sulphurated  water8  leads  to 
tlie  helief  that  the  continual  administration  of  small  dosea  of  sulphur  might 
be  attended  vdth  marked  l»enefit;  and  I  have  bitelf  eeen  a  patient,  a  shrewd 
man  of  atVairs,  with  pronounced  uratic  deposits  in  the  palms  of  l*oth  hands^ 
and  an  unuBually  eKtensive  knowledgeof  healtli  resorts  both  in  tliis  country 
and  abroad,  who  assured  me  that  he  had  of  late  derived  great  benefit  from 
the  use  of  this  remedy  in  the  real  old-fashioneil  way — a  bag  of  sulphur  in 
his  trousers  pocket.  He  assured  me  that  marked  reUef  of  the  pains  had 
foIlowed  this  treatment,  and  that  no  benefit  had  acerued  until  his  acarf* 
pin  8howed  marked  discoloration.  Such  stories  have  to  be  re<jcived  with 
caution ;  but  we  knuw  so  little  about  the  role  of  sulphur  in  the  animal 
eoonomy,  that  no  harm  will  accrue  from  our  keeping  our  niinds  ujM^n  to  new 
suggeMionB,e8peeially  if  these  prove  to  have  any  btisis  in  clinical  evimrieuce.* 
In  the  meantimewe  can  sum  up  by  emphasising  the  fuct  that  the  medic*inal 
treatment  of  gout  is  by  far  the  least  imjiortant  part  uf  treatment  aird  at 
the  same  tirne  we  must  indicate  two  dangers  attendant  on  their  use.  In 
the  first  pbice»  undiie  stresa  is  often  laid  hy  the  f>atient,  more  e«jieeially  in  the 
earlier  stages  i>f  the  disease,  on  the  drugs  in  use,  to  the  detriment  of  the 

^  It  U  t\mU'  pofthililc  that  thia  o1d-r&Hliic»ur^il  Jtinl  i«p|tiirently  unMi'ii*rjtHi(t  trcattnptit  mfty  not 
be  BO  utiNdeiiitili«  im  U  irua^n«!,  e.g,  compar*  tli»i  luo^d  rt^criil  niPiliot!  of  tr»iitoi«?nt  of  iiyiihlli» 
1  on  i\m  fmci  tUat  Ui«  mercurj  ii  abM>rb«il  hy  vuUtiliiuitioo,  aod  ool  Al  m1\  hy  »nuiioUciA. 
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more  important  dictetic  regime  necesearj;  and,  in  the  second  plače,  the 
exoe88ive  uae  of  alkalies,  mineral  waters,  aalicjlate  of  soda,  etc<,  occasionallj 
does  much  liarm  bj  the  general  depre^ion  attendant  on  their  abuse. 

In  the  selection  of  a  general  tonic  for  goiitj  subjects,  iron  ehonld  as  a 
nile  be  avoided,  as  it  very  often  disagrees* 

Mineral  Watkes 

The  varioua  water8  io  common  use  are  recommended  for  one  of  the 
f ollovving  reaeons : — 

i.  A  piirelj  purgative  action. 
iL  A  diuretic  action. 
iii.  A  diuretic  and  medicinal  acfcion, 

Cf  the  PurgaHve  TFaters, — Fraez  Joseph  is  one  of  the  most  palatable, 
and  its  action  is  mild.  Apenta,  a  bitter  and  faintlj  snlplmrated  water,  is 
also  mild  and  mnch  favoured.  Himjadi  Jano«,  /Ksculap,  Frieiirichshall, 
and  Carlsbad  are  aE  bitter  aperients,  with  a  more  powerful  action,  bnt  are 
ali  Buitable  for  occasional  nse,  The  action  of  the&e  watera  is  hastened  by 
admbttnre  with  hot  water,  and  thej  shonld  be  taken  the  first  thing  in 
the  morning.  The  continual  dailj  use  of  any  mineral  water  or  saline 
purgative  is  not,  howeirer,  desirable. 

Of  the  Diuretic  IVaters. — Some  are  palatable,  and  are  taken  as  table 
waters ;  others  are  speciallj  siiited  for  a  ehort  course  of  home  treatment, 
and  should  be  taken  thrice  daily  on  an  empty  stomach  for  a  period  of  two 
or  three  week8.  The  table  waterB,  which  are  aerated,  include  Apollinaris, 
Briresborn,  Johannis,  Seltzer,  S  t.  Galniier,  and  Salutaris,  which  is  a  distilled 
water  of  Englisb  manufacture.  The  other  group  is  represented  by  Con- 
trexeville,  a  inild  water  containing  sulphate  of  lime  and  magneeia,  and  Vichy 
water  (bicarbonate  of  soda  the  main  saline),  of  wbich  there  are  several 
varieties,  Ccleatins  is  the  best  known,  but  the  Grand-Grille  and  Hauterive 
may  also  be  employed  with  benefit.  SuUs  water  from  fche  springs  at  Bath 
is  also  usefuL 

IHuretic  aTid  Mediciiml  -4c^io7i.— Occa8ionally  the  presenoe  of  ansBmia, 
rheumatism,  or  some  pelvic  disorder  suggeats  the  use  of  other  waters. 
Thus  Levico  (araenie  and  iron)  is  u&efnl  in  an^ernia.  So  also  is  Schwalbach 
(Wei8senbrunn  preierred)  and  La  Bourbule,  the  former  being  e8pecially 
nseful  in  rheumatic  cases.  Kissingen,  a  salioe  gaseous  aperient  water,  ia 
valuable  in  various  nterine  and  other  pelvic  disorders  in  gouty  subjecta, 

The  foregoing  only  repreaents  a  few  of  the  mineral  water8  available ; 
arbificial  representations  of  many  of  these  and  other  waters  are  prepared  in 
thia  country  and  sold  in  tabloid  form. 


Spa  Treatment 

The  beneticial  effects  undoubtedly  derived  from  spa  treatment  in  many 
inatances  arise  from  a  variety  of  circumstancea  For  the  tirne  being  worrie8 
and  cares  are  lost  sight  of,  the  mind  is  at  rest,  and  more  or  less  pert^aded  by 
that  feeling  of  hopeful  expectancy  that  is  of  such  paramount  importance  in 
treatment.  The  change  of  air  and  snrroiindingSi  the  greater  attention  to 
diet,  and  the  general  feeling  of  hien  itre  engendered  by  the  interests  and 
amusements  which  form  an  integral  part  of  every  well-regnlated  spa,  ali 
tend  to  favour  that  return  to  health  which  has  as  its  most  striking  mani- 
festation  a  re-eatablishment  of  a  nitrogenous  equilibrium.  The  great  import- 
ance of  the  akin  as  a  channel  for  the  elimination  of  urea  and  other  waste 
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products  has  already  been  referred  lo.  The  local  measurea  aasociatad  with  a 
course  of  balneological  treatment  may  best  be  iodicated  by  illustrative  cases. 

The  choice  of  a  spa  will  depead  on  various  things.  the  moet  important 
being  the  temperament  of  the  individtial  and  the  special  manifestations  of 
the  disease  which  the  patient  exbibitB.  It  is  needless  to  recommend  patdenta 
to  whom  eicitement  and  amusementa  are  part  of  the  breath  of  life  to  go  to 
one  of  the  qnieter  health  resorts,  while  on  the  other  hand  t  bere  are  not  a  few 
to  whom  a  amall  quiet  plače  is  a  much  greater  attraction.  A  very  short 
Bumuiary  can  only  be  given  here. 

For  Articular  GouL — The  thermal  vraters  of  Bath  and  Buxton  rightlj 
maintain  a  high  position,  Bath  being  more  suitable  for  the  spring  and 
antumn  months  on  acconnt  of  its  mild  chmate,  and  Biixton  more  appro- 
priate  in  sunimer  owing  to  ita  more  bracing  air.  Woodhall  S|:ia  (Lincoln- 
shire),  with  its  bromo-iodine  vraters,  and  the  saline  sulphurous  chaljbeate 
waterB  of  Uandrindod  (Radnorshire)  can  also  be  highly  commendeA  The 
brine  baths  of  Droitwich  (Worcestersliire)  are  of  peculiar  value  in  reducing 
the  stiffenings  and  deforiuifcy  ariaing  from  recnrrent  articular  attacks.  The 
Droitwicb  water8  are  oaly  available  for  external  tise,  Abt-les-Bains,  Ais-la- 
Chapelle,  and  Schlangenbad  occiipy  a  de8ervedly  prominent  plače  in  the 
list  of  foreign  spas. 

Chronic  ajtd  Irrr^ular  Gout — In  addition  to  those  already  mentioned, 
we  have  in  this  coimtry  Cheltenham,  Lamington,  Harrogate,  and  Strath- 
peffer.  The  aulphurons  water8  of  Harrogate,  Strathpeffer,  and  LIandrindod, 
are  e8pecially  uaeful  in  gouty  aflfections  of  the  skin  and  mncous  membranes. 
Lamington  is  well  spoken  of  for  cases  of  gouty  glyoo6uria*  The  various 
foreign  »pas  in  virtue  of  tbeir  varying  chemical  oompoaition  lend  themsclves 
more  readilv  to  further  differeutiation.  Thua  we  find  Vichy,  Homburg, 
Kissingen,  Vals,  and  Wieabaden  especially  uaeful  in  cases  of  chronic  gastric 
and  intestinal  derangements.  In  states  of  plethora  with  hepatic  torpidity, 
Carlsbad  and  Marienbad  are  more  appropriate,  and  for  urinary  disorders 
Contrexeville,  Neuenahr,  and  Vichy,  cle8erTedly  oocupy  a  high  plače.  The 
sulphur  waterB  of  Aix-la-Chapelle,  Aix-les-Bains,  Baden  (Swit2erlaod)»  and 
Soden  (foot  of  Taunus  mountains),  are  good  for  cutaneous  disorders  aod 
catarrhal  states  of  the  various  mncoiia  membnines.  Soden  is  a  quiet,  little, 
attractive  plače  practically  unkuown  to  English  visitors^  but  its  numerous 
springs  compare  most  favourably  with  those  of  much  better-known  places. 
Schwalbach  and  Pyrmont  are  two  other  very  attractive  health  resorts,  and 
are  e8pecially  good  for  anaemic,  debilitated,  gouty  subjecta.  In  view  of  the 
great  value  of  medical  gymna8tic8,  e8pecially  when  combined  with  balneo- 
logical treatment,  it  may  be  well  to  mention  the  leading  spas  which  have 
a  fully  equipped  machanico-therapeutic  instituta  These  are  Aix-la- 
Chapelle,  Baden-Baden,  Wie8baden,  Wildbad,  It  is  unfortunate  that  in 
this  couDtry,  where  gout  has,  as  it  were,  ite  headquarters,  more  attention 
is  not  paid  in  our  medical  schools  to  instruction  in  dietetics  and  in  mechanico» 
therapy — the  two  fimdamentally  important  factors  in  treatment 


AcuU  Oaut^-Eecent  Attacks 

Th(»s6  cmet  are  the  most  taitable  for  the  att&inmdiit  of  an  ejccellent  result,  and 
the  more  reoent  the  attacks  the  more  hope  there  ia  of  a  8peedy  and  pennanent 
beneficial  pesult.  Needleas  to  aay  the  detaik  of  treatment  will  vary,  depending 
on  the  GOnstitutioo  of  the  patient  and  the  nature  and  »trength  of  the  waters 
empTrivr««}  The  course  sbould  last  not  lesa  than  five  or  six  week8,  and  it«  daily 
roii  1  Id  bo  along  the  followinp  linea  :— i>w/.— The  dietetic  treatment  shoald 

be  '  d  along  lines  already  laid  down,  the  food  belng  simple,  and  composed 
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mainljT  of  Hght  animal  foods,  eggs,  vegetables^  aod  the  more  easily  digested  bread 
stufis.  Preterably  no  alcohol  or  wines  should  be  t^ken,  b«t  if  that  is  not  feasible, 
whisky  and  pat^ash,  or  litliia  water,  or  a  little  sound  claret  are  the  most  suitable. 
On  no  account  should  liquors  be  mixed.  Exerei&t. — Ample  exercise  should  be 
taken,  a  course  of  passi%'e  movements  suj^plementing  the  patient's  ownexertion  in 
the  matter.  There  ia  much  more  danger  in  delaj  in  mo\"ing  the  ttffeoted  joint  than 
there  is  in  undulj  ejtercising  it  at  an  earlj  stfige.  In  the  čase  of  the  npper  extremiU^ 
there  is  greater  necessity  for  a  special  course  of  passive  movements.  Batia.  — If 
patient  is  a  robust  subject,  he  should  take  a  curative  bath  dailj,  but  in  weaklv  or 
nervous  subjects  every  other  day  will  sullice^  at  anv  rate  at  the  outset.  A  feeling 
of  filight  excitement»  asenseof  general  discomfort,  loss  of  appetifce,  or  sleeplessness, 
are  indications  pointing  to  the  adv"isabihty  of  prolonging  the  intermissiona,  or  ii 
may  be»  diininisbing  the  temperature  and  streogth  of  the  bath.  Diiring  this  treat- 
ment  it  is  not  an  uoconimon  experience  for  acut«  pains  to  develop  in  the  atfected 
joiuts,  even  a  fnrther  acute  attack  inay  supervene.  Such  occiirrences  are  usually 
ascribed  to  the  searching  nature  of  the  remedj,  and  if  not  inimoderate  need  not  be 
regarded  with  disfavour.  The  l>est  tirne  for  the  bath  is  the  early  moming,  ao  hour 
to  an  hour  and  a  haif  before  breakfast,  and  it  should  be  taken  on  an  empiy  stomacK 
(To  those  patients  who  cannot  or  wiil  not  bathe  fasting  a  cup  of  coflee  or  tea  may 
be  allowea.)  The  temperature  of  bath  ranges  from  80°  to  lOS""  F.,  and  depenas 
on  the  susceptibilities  of  the  patient.  He  should  reraain  up  to  the  neck  in 
water,  and  continue  to  exercise  the  atfected  joints  by  active  movements,  and  also 
hj  friction  and  kneading  of  the  parts.  The  duration  of  the  Imth  should  be  ivom 
eight  to  ten  minufces  to  start  with,  and  be  graduallj  increased  up  to  twenty  or 
thirtj  minute«.  The  duration,  ]iowever,  lar^ely  depends  on  the  tempeniture  oi  the 
bath.  Ai ter  drjing  and  using  mtxlerate  friction  w!th  a  roughish  towel  patient  should 
lie  down  for  half  or  tliree'quarters  of  an  hour,  and  thereafter  dresa  hirnself  in  cloth- 
ing  appropriate  to  the  time  of  year.  He  will  then  be  ready  for  his  brea,kfast  The 
warmer  baths  should  oiily  he  used  for  stronger  and  moro  vigorous  subjects,  as  they 
are  liable  to  upset  more  weakly  or  nervous  oiies.  Drmkinrf  Cure. — This  consišts  in 
drinking  the  waters  in  an  amount  varying  from  one  and  two  pinta  thrice  daily  on 
an  empty  stomach,  ejj.  8  A.M.,  between  IL30  and  12.30,  and  between  4  and  5  P.M. 
As  a  rula  no  further  measurea  are  called  for,  but  the  use  of  the  douches  and 
varioiis  forras  of  loeal  liot-alr  or  other  applications  are  tiseful  in  appropriate  ca&es, 

A  Gage  of  Chvftnic  Gout  unt/i  h^rtgular  Mani/eBtattons 

Here  the  regulations  already  laid  down  for  diet  and  exercise  should  be  even 
more  stringentij  enforced.  The  latter  measure  especially  is  only  too  frequently 
not  given  adequate  effect  tu  in  sna  treatment.  Carbohydrates  and  sweeta  raust 
be  mlucedj  or  ev^en  abolished,  anci  great  čare  tjiken  to  avoid  admixture  of  fruita 
and  carbohydrates  with  the  chief  proteid  foods.  A  large  qiiantity  of  water  should 
be  drunk  in  the  course  of  the  cure,  beginning^  howe\'er,  with  small  amounts  (i  to  j 
pint  thiice  daily),  and  everjr  third  or  fotirth  day  gradua!ly  increasine  up  to  two 
or  even  more  pints  thrice  daily.  The  amount  shoukl  he  carefuUy  regulated,  and  is 
largelv  dependent  on  the  cardio-vascular  tone  of  the  individuai  Special  čare 
should  be  taken  with  stout  subjects,  who  are  also  less  liable  to  take  the  amount  of 
exercise  requisite  daily.  The  baths  should  only  be  tiiken  every  altcrnate  day,  or 
in  some  caaes  less  frequently,  but  in  the  in  ter  val  s  various  acce8Sory  local  measures 
are  of  the  greatest  service.  These  comprise  the  douche  (tnde  vol.  L  p.  436),  active 
and  passive  movements  of  various  kinds,  which  are  most  readily  obtained  by  a 
course  of  exercises  in  a  well-equipped  Swe<iish  niechanical  institute,  and  various 
forms  of  local  hot  air  treatment.  A  very  good  general  rule  to  adopt  with  hydro- 
pathic  and  allied  remediea  intended  to  inuuence  local  metabolism  is  to  use  thera 
^'  little  and  often." 

Hydro-therapeutic  measures  ai"e  not  as  a  rule  applicable  in  cases  of  gouty 
cachexia,  nor  in  elderljr  nersons  especially  with  obese  tendencies»  and  further, 
their  use  requires  special  coDsideration  in  cases  vvhere  any  organic,  cardiac, 
renal,  ar  pulmonary  leaion  exists.  Tho  degree  of  general  limpness  and  ener- 
vation  so  frequently  experienced  in  the  earlier  part  of  the  course  reflecta  the 
profound  alterations  that  are  tfl^king  plače  in  general  metabolism,  and  these  may  be 
stili  further  indiaited  by  the  occurrence  of  a  marked  oxaluria  or  phosphaturia, 
After  a  course  of  apa  treatment  it  is  often  desirable  to  endeavour  to  tiioroughly 
establi>sh  the  cure  by  sending  the  patient  to  some  alpine  or  other  health  resort  for 
a  tirne,  where  the  climate  is  thoroughly  invigorating  and  calculated  to  promote 
general  tone  and  vigour  to  the  system. 
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■^f  Treatment  of  Acutk  Gout 

Acute  gout  falls  to  be  treated  ou  the  geneml  principles  applicable  to 
other  inflamrnatorj  statva.  The  indications  are  to  relieve  the  coflstitution, 
and  to  moderate  the  local  inflamination,  both  of  which  are  best  Mfiiled  by 
constitiitional  rather  than  lotial  treatment.  Eeet  in  bed,  free  pui^gation, 
jind  a  low  diet,  are  the  esseiitial  caaatitutioiial  remediee,  the  two  latter  being 
emplojed  in  proportioo  to  the  acuteneas  of  the  aj^nptoms  and  the  eon- 
fititiitional  vitality  of  the  individuaL  lu  weakly  and  in  old  Biibjects,  and 
in  ca&es  where  the  gouty  cachexia  is  pronounced,  the  treatmeot  must  be 
lesa  depresaant,  and  a  more  generona  diet  mth  some  alcohoUc  stimnlant 
niay  be  indicatei  On  the  first  Buggeetion  of  tlie  paroxy£fln  in  an  otherwise 
healthj  subject,  a  fiill  dose  of  calomel  (4  to  8  grs.)  and  colocjnth 
(2  to  4  gra)  should  be  takeu  and  t"oOowed  by  a  aaline  cathartic  (Carkbad 
Baltfi).  In  a  few  cases  this  treatment  sufticea  to  arrest  a  paroxy8m,  but  if  the 
attack  is  fully  developed  its  remedial  iniinence  ia  not  so  noteworthy.  Eecourse 
shonld  then  be  had  to  active  dinretic  treiitnient  and  the  administration  of 
colcliicum.  Large  doses  of  hthia  or  potash  water  shonld  be  taken  al  leaat 
three  times  a  day,  and  in  addition  fifteen  to  thirty  minims  of  the  \innm  or 
tincture  colchici  shoiild  be  given  in  a  little  water,  or  in  the  foUowing  mix- 
ture  thrice  daily : — Vin.  colchici  388.,  pot.  citrat  588.,  lithii  salicjlas  3j.,  aqua 
5vj. ;  gss.  in  water  thrice  dailj.  Great  čare  must  alway8  be  exerciaed  in  the 
use  of  colchicum,  as  not  a  few  subjects  react  8trongly  to  its  influence,  severe 
general  depreaaion  or  diarrhcea  resulting  from  even  moderate  doses,  How  the 
drug  acts  is  unknown,  There  are  no  canclusive  iodicationa  that  it  influences 
the  excretion  of  nric  acid,  The  very  slight  increase  noted  by  His  in  the 
L  most  recent  observationa  on  the  subject  are  not  (Deutsck,  Arckiv/iir  kUnische 
F  Medicin,  Oct,  1899)  diatinctive,  and  we  may  confidently  asaert  that  the  bene- 
ficial  effecta  of  the  drug  are  not  dependent  on  any  direct  influence  ou  uric 
,  acid.  Sir  Dyce  Diiekworth  haa  suggested  that  the  result  may  be  explained 
I  by  the  cholagogue  action  of  the  remedy.  Salicjlate  of  aoda  is  another  remedy 
I  that  has  been  found  nseful  in  a  few  instances  of  acute  gout  when  colchicum 
p  wa8  unavailing.  In  the  few  caaes  that  I  have  tried  it  in  acute  gout  I  have 
never  been  satisfied  that  it  exerted  any  therapeutic  influence.  Teu  to 
fifteen  grs*  of  Dover^a  powder,  or  a  combination  of  bromide  of  lithia  (30 
grs.)  and  chloral  hjdat  (30  grs.)  may  be  iudicated  for  their  sedative 
and  hypnotic  action.  Thia  treatment  must  be  carefully  revised  from 
day  to  day  in  the  Ught  of  the  patienfs  general  state,  and  notably  the  con- 
dition  of  the  pulae,  which  niay  be  taken  as  a  reliable  guide  aa  to  whether 
the  depletent  remt^diea  are  being  administered  in  eicesaive  amount,  The 
diet  should  be  limited  to  luilk  oDly  for  the  first  few  day8,  or  milk  altemately 
with  weak  beef  tea.  Solid  food  of  any  kind  is  better  withheld  in  robust 
eubjecta — nothing  but  benefit  will  accrue  from  a  mild  starvation  diet.  In  a 
few  daya  blaod  farinaceous  foo<l  may  be  added,  provided  the  state  of  the 
tongue  is  8atiafactory,  and  aH  flatulence  and  eructations  gone.  Gradually, 
white  fiah*  boiled  chicken,  eggs,  and  ©a8ily  digested  bread  atuffs,  are  added 
to  the  diet,  W!th  regard  to  local  treatment  p  elevation  of  the  limb,  a 
I  covering  of  wool  aurroundcd  by  oil  silk^  a  bandage,  and  a  cradle  to  pro- 
I  tect  the  limb  from  the  weight  of  l>ed-clothe8,  are  usattlly  ali  that  is 
required*  Of  other  measurea  the  most  appropriate  are  Biinnel  fomeutations 
wrung  out  of  hot  water  and  aprinkled  freely  with  laudanum,  or  the  applica- 
tion  of  lint  soaked  in  lin,  beUadonna  and  tinct  opii.  Wlien  thcse  are  not 
airailable,  Unt  aoaked  in  methylated  špirit  or  oue  of  the  cheaper  whiskie8 
noakes  a  fair  subatitute.  Ali  cold  applicatious,  bliatera,  leeohes,  and  the 
k  TOL.  nr  16 
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like  should  he  avoided.  Dv.  G.  Balfour  has  found  the  application  of  steadj 
manual  pressure  to  the  joint  from  the  outset  of  sjmptoms  to  be  attended 
with  good  results.  Such  drastic  measurea  \viU  probablj,  for  obviouB 
reasons,  ha  ve  only  a  very  limited  application.  As  soon  aa  ali  acute  mani- 
festations  are  gone,  active  aod  passive  movemeots  of  the  joint  should  he 
begun  Bteadilj  and  persevered  id.  In  eubacute  attacks  the  various  trouble- 
Bome  loeal  complications  met  with,  e.g,  thromboaia,  cBdema,  eczenia,  etc,, 
must  be  treated  on  general  medical  principles,  but  their  too  zealous  treat- 
ment  ia  to  he  deprecated, 

Illustrations  of  Teeatment 

From  the  foregoing  outline  of  treatment  it  will  he  evident  that  the  thera- 
peutic  meaaures  vary  enormoualj  with  the  difterent  stages  and  very  diverse 
manifastations  of  the  dieease.  As  previouslj  stated,  every  caee  of  gout  ia  a 
new  problem  in  therapeutics.  I  have  thought  it  well  to  give  further  point 
to  this  bj  recording  in  detail  a  series  of  Ulustrative  cases,  and  have  aelected 
a  few  which  have  been  under  my  obaervation  for  a  lengthened  interval,  so 
that  I  am  in  the  position  to  epeak  with  acciiracy  of  the  eflects  of  the 
diflerent  regime  reconamended  in  each  čase. 

1-  Mr,  A.,  16,  schoolboy.— Marked  hereditary  history  of  gout. 
L  Erythematous  eruptions. 
ii,  Erythema  elevatuni  diutinum. 
iii  Pharyngiti8  and  tonaillitia. 
iv,  Nail  disorders. 

This  čase  is  selected  to  illustrate  some  clinical  features  of  gout  in  the 
young  Bubject  and  alBO  to  emphasise  the  rational  prophylactic  treatment  of 
the  disease,  The  patient  is  a  tali,  big-boned,  muscular  subjeet  whose  weight 
is  distinctly  above  the  average  for  his  height  and  year8.  He  excel9  in 
athletics,  being  an  adept  football  player,  golfer,  and  swimmer.  His  home 
surroundings  have  been  of  the  kind  most  favourable  to  the  full  indulgence 
of  a  keen  appetite  and  sound  dige-Btion,  Hia  diet  is  plentiful  and  rich,  and 
aH  his  life  he  has  been  in  the  habit  of  drinking  large  quantities  of  nulk 
independently  of  much  nitrogenoua  food  at  ordinary  meal  times.  Scotch  oat 
cakes,  hutter  and  jam  are  a  special  weaknes8,     He  is  a  total  abstainer. 

Abont  the  age  of  8  or  10  he  begaii  to  show  a  tendency  to  the  frequent  develop- 
meni  of  *'skiii  spots»^'  whose  onset  seeraed  to  coincide  with  a  slight  excess  in  diet. 
From  the  deacriptions  available  there  seems  to  have  been  diacrete  ervthematou« 
paiches,  but,  whatever  their  nature,  they  soon  disappeared  under  the  influence  of 
a  purgative  and  restricted  chet. ,  Three  years  ago  he  waij  the  »ubject  of  a 
pronounced  attack  of  erjthenia,  affecting  e^pecially  the  fingers,  back  of  wrist,  aod 
to  a  less  extent  the  koees  and  upper  part  of  face,  These  parts  were  swollen,  red^ 
buming  hot,  and  extremety  itcfiy.  The  patches  on  the  oack  of  the  wrist  were 
markealy  raised  and  corraspond&d  closelj  to  the  conditions  described  bj  Crocker. 
**erythema  elevatum  diutinum,"  as  occurring  in  gouty  subjects  about  the  age  oi 
puberty.  The  conditions  disappeared  under  the  simple  treatment  above  mentionetL 
Šince  that  tirne  pationt  bas  had  no  similar  attack,  probabiy  because,  on  the 
slightest  appearance  of  it^  which  is  by  no  meana  infrequent,  the  iiece8sary  thera- 
peutic  measures  are  taken.  He  has  found  by  experience  that  if  a  aahne  be  taken 
auflScientlv  early  the  other  remedial  measure  is  not  necessary,  and  he  acts 
accordingIy,  The  reliabilitv  of  his  own  observations  and  the  extent  of  his  faith 
may  be  ^auged  from  the  tact  that  he  sel  dom  goes  off  for  a  hohday  without  a 
supply  o  t  hia  favourite  mineral  water.  On  more  than  one  occasion  wheD  he  has 
done  so,  he  has  felt  serio»2sly  out  of  sorts  within  a  very  few  daya,  the  most  striking 
objectivc  symptoiiis  being  the  development  of  swel]ing,  redness^  and  pain  in  one  or 
more  lingers.  I  have  not  scen  this  condition,  but  his  mother^  wlio  has  an  accurate 
lay  knowledge  of  the  disease,  affirms  that  it  is  "either  gout  or  chilblains."  She 
recognises  no  relationship  betweeQ  the  two>  and,  when  her  inclinations  lead  her  to 
write  for  &  r©medy  for  chilblaina,  ali  her  knowledge  of  facts  prompts  her  to  adopt 
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the  remedies  appropriate  to  goufc.  The  patient  is  a!so  subject  to  occasional 
atiacks  of  iiiflamination  of  the  pharynx  ajid  tonsils,  the  iniiiimmation  lasting  for 
24  or  48  hours,  and  resemblin^  more  the  appearance  o£  a  general  swellmg  and 
acute  congestion  than  a  bacterial  invasion.  A  year  ago  he  had  some  trouble  with 
hia  nails.  A  transverse  furrow  developed  at  the  roots  of  two  of  hia  toe  nails 
and  one  tinger  nail,  and  graduallj  the  oails  were  čast  ofl*  and  replaced  as  after  a 
traumatism. 

With  regard  to  the  diagnosis  of  gout  in  this  čase,  whil6  fiome  may  queatioQ  it8 
accuracy,  I  am  perfectly  satislied  that  the  manifestations  of  dbease  described  are 
directlv  due  to  the  patients  gonty  proclivities.  It  is  a  caae  of  gout  in  the  yoimg 
and  robtist  subject. 

The  čase  adi«irably  illustrates  the  treatment  appropriate  to  the  diseasa  It  is 
clear  that  hts  symptoms  tend  to  develop  after  a  slight  or  marked  excesa  in  diet^ 
more  especiaHy  if  jams  or  other  sweets  have  been  largelj  consuined,  on  which 
occaaioiis  there  have  been  no  aha  temen  t  in  the  amount  of  red  meats  and  other 
nourishing  foods.  The  saline,  whieh  may  sometlmes  be  assoctated  advantageoU5iy 
with  blue  piLl,  acts  beneficially  in  two  or  three  ways.  It  removes  from  the 
aliinentary  canal  certain  toxic  subatances  produced  localIy  as  a  result  of  defective 
metabolism,  which  act  directly  as  a  local  irritaDt,  and  by  their  removal  as  weU  as 
hj  the  withdrawal  of  any  otlier  undigasted  foods tuffs  in  the  alimentarv  aiiuil  a  con- 
dition  of  rest  is  established  in  the  general  celi  metabolism,  which  enables  the  tissueB 
to  čope  more  successfully  with  the  surfeit  of  nutritious  matter  to  which  they  have 
been  subjected.  This  latter  is  rendered  more  easy,  if,  as  is  general  Iv  the  čase, 
the  patient^s  diet  for  the  few  following  days  is  a  more  strictlv  physiological  one. 
The  depletion  effected  by  the  rapid  withdrawal  of  some  fluid  by  the  alimentarj 
canal  doubtless  assists  the  re-estaDlishment  of  a  general  eqiiilibriuin.  The  occasions 
of  these  various  congestive  attacks  in  a  yoiing  subject  are  probab1y,  as  with  the 
paro^vsms  m  adults^  to  be  explained  as  the  result  of  long-standing  over-nutrition, 
with  deficient  eliminationt  and  the  excess  imraediately  preccding  the  attack  has 
merely  strained  the  capacity  of  the  tissues — intestinaf  viscus  and  general  celi 
life — to  breaking  point.  The  general  plan  of  treatment  appropriate  to  such  a 
čase  may  be  briefly  sumrnarised-- 

i.  Moderation  in  diet— a  slight  ali  round  diminution  of  the  total  quantity  of 
food  consumed  at  each  meal  j  the  acquiremetit  of  self-controL 

ii.  liestriction  and  gradu  al  cessation  of  the  milk  drinking  between  foods,  and 
also  a  diminution  in  the  amount  of  fluid  drunk  at  meal  time.s,  H  is  habit  is  to 
drink  verv  large  quantities  of  Utiid  at  the  dilTerent  meals,  which  fluid  would  be 
more  wisely  takeo  in  the  intervals. 

iii  Limitation  of  the  jams,  Bweets,  and  fruits,  of  whicli  he  partakes  ijiordinately, 
also  čare  in  tlie  consuniption  of  the  various  sweet  summer  beverage«.  (These 
patients  are  as  a  rule  adoicted  to  8weets  of  diflerent  kinds.) 

i  v.  Daily  satisfactonr  evacuation  of  the  boivela^  by  artlfioial  means  if  necessary. 
In  any  čase,  to  be  supplemented  by  an  occasional  saline  (once  in  8  or  10  day8). 

No  other  restrictiona  are  called  for.  Nor  are  any  recomraendations  as  to 
exercise,  h^dropathic  or  other  measures,  the  least  necesaary  so  long  as  the  patient^s 
inner  respiratory  activity  is  at  the  high  level  entailed  by  his  being  in  tirst  rate 
|>hysical  training.  Howev€r,  it  is  we11  again  to  refer  to  the  fact  that  the  patient 
tinda  that  strict  attention  to  the  last  oi  these  directions  alone  sufBces  to  keep 
him  free  from  any  active  manifestations  of  his  ^uty  tendency,  and  he  acts 
accordingly.  This  circumstance  in  no  way  invalida  te«  the  importance  of  the 
other  recommendations,  the  neglect  of  which  will  certain ly,  in  eourse  of  tirne, 
with  the  al  te  red  habits  ineidental  to  adult  life,  lead  to  other  characteristic 
dovelopments  of  a  minor  or  major  type,  Succeediiig  years  of  indiscretion  pro- 
gressively  increase  the  hold  of  the  diaease  on  the  tissuea,  and  further  ejtperience 
of  the  čase  ma^  illustrate  that  the  eflforts  of  natore,  even  when  aided  by  a  mueh 
more  strict  regime  than  that  just  recommended,  are  quite  incapable  of  e^tinguish- 
ing  the  diaease. 

2.  Mr.  B.,  SBt.  26,  mason. 

Chronlc  articular  gout. 
lithfpmia. 

Acute  exacerbatioiis. 
This  čase  is  selected  to  illostrate  some  points  in  the  dietetic  treatment 
of  the  disease  in  ita  more  acute  phaaea     The  patient  wa8  a  hospital  one, 
and  a  fuU  record  of  his  caae  with  a  aeries  of  laborator^^  abflervatiuuB  made 
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on  his  general  metaboliam  are  in  oourse  of  publication  {Journal  o/ Fatkology, 
aiimmer  1900).  1  have  not  the  same  knowledge  of  the  later  history  in  this 
čase  as  of  tlie  others ;  but  the  pointfl  that  I  wi8h  to  empbaaise  are  Biiffi- 
cientlj  brought  out  by  the  notes  available.  Unlike  the  others  recorded, 
this  patient  waa  in  the  habit  of  passing  large  qnantitie8  of  free  uric  acid, 
and  iae  wa8  thin,  weak,  and  8lightly  cachectic  in  appearance.  The  saUent 
leatures  are  aa  follows.  The  exteDt  of  his  weakne8S  may  be  gauged  froin 
the  fact  that  two  months  after  the  acute  attack  the  record  of  the  djmamo- 
meter  ga  ve — R  hand,  55  ;  L.  hand,  35  i — 

The  hereditar^  hbtory  showed  the  father  to  have  been  subject  to  rhemnatic 
fever^  the  grandfatlier  to  have  been  rheu matic,  and  one  brother  to  be  subject  to 
"  attacks  hke  the  patient."  He  enjojed  good  health  until  fourteen  years  of  age, 
when  lie  had  a  *'  rheumatic  ^'  attack  lasting  three  weeks.  When  sni.  twenty,  similar 
although  less  severe  att^icks  developed  at  intervals,  and  when  »et.  twenty-three  a 
Bpecially  severe  one  lasted  thirt^en  week8.  When  aet.  twenty-six,  patient  was 
admitt^  to  hospital  suSt^ring  from  well -raarked  acute  fpolyarticular  manifesta- 
tious,  Bupervening  in  joint^  and  tissues  aiready  the  seat  of  chronic  deforming  gout 
The  ankles,  knees»  hands^  elbows,  and  ears  were  ali  in  vol  ved,  crystals  of  urate  of 
goda  being  readily  obtained  from  the  deposits  in  the  ears.  Patient  had  been  a 
fairly  heavy  meat  efiter,  a  temperate  drinter,  addicted  to  very  Httle  exercise,  and 
accuštomed  to  tlie  exposure  necessitated  by  his  trade,  which  entailed  a  consider 
able  amount  of  travelUng  from  plače  to  plače.  He  did  not  think  that  diet  had 
played  an  iinportant  part  in  the  nianifestation  of  symptoms,  but  he  attribnted  an 
influence  to  the  drinking  water  of  various  localitie«.  Tomatoes  were  a  special 
weaknes3,  and  he  had  partaken  freely  without  apparent  detriment. 

After  recoverv  from  the  acute  attack  patient  was  gradually  put  on  a  light 
hospital  diet,  as  follows  : — 

^r«(i^<Mt.— Porridge  and  milk,  toast,  tea,  and  frequently  an  egg. 

IHnner, — Soup,  bread,  and  fowl,  fish,  or  red  meiit,  with  potatoes ;  or  fish,  fow],  or 

meat  and  potatoes,  with  a  pudding ;  occaaionally  green  vegetables, 
Tm. — Tea,  bread  and  butter 

And  in  addition  a  cupful  of  milk  waa  taken  either  alone  or  with  soda  water  twice 
daily.  D  ur  ing  this  time  patient  was  mak  ing  a  %'ery  slow  i'ecovery,  being  continu- 
ously  verv  subject  to  sharp  recurring  pains  in  diiierent  regions,  excessive  weAk- 
nesa  in  the  feet,  hands,  ete.^  and  he  was  in  tLis  state  when  he  left  the  hospital 
to  go  to  the  Convalescent  Home  for  four  weeka, 
Hia  diet  then  was  as  followB  : — 

1.  Porridge,  tea,  bread  and  butter. 

2.  Fish  or  fowl,  bread,  potatoes,  rice  or  other  milk  pudding. 

3.  Tea,  bread  and  butter. 
4  Porridge  and  milk. 

The  most  iinportant  differences  between  this  and  his  former  diet  wer8  the  absence 
of  ali  soups,  red  meats,  and  green  vcgetable^s.  Under  this  regime  he  improved 
very  materially,  and,  for  liim,  very  rapidlv.  The  paina  diminished  and  soon  dis- 
appeared  ;  he  gained  6^  Ihs,  in  weiglit  in  four  week8.     He  now  felt  well 

On  his  return  to  hospital  for  further  observation  his  diet  was  inadvertently 
changed  back  to  his  former  hospital  diet  with  immediat©  unfortunate  results. 
The  pains  reappeared,  the  stiffness  and  weakness  became  aecentuated,  and  at 
leaat  one  of  the  former  weak  spota  became  8wollen,  red,  and  tender  within  thirty- 
six  houra  after  his  return  to  hospitaL  His  anpetite  ancj  digestion  remained 
apparently  unaifected,  the  tongue  was  filightly  mrred.  and  the  total  amount  of 
food  consumed  was  actually  less  in  amount  than  it  haa  been  at  the  Convalescent 
Horae.  No  actual  acute  attack  developed,  but  his  whole  metabolism  was  deranged 
and  he  lost  3j  Ibs.  within  six  day3,  Even  alIowing  for  the  change  of  air  incurred 
on  his  returc  to  the  hospitval,  the  čase  waa  a  perfect  picture  of  the  profound  influence 
of  diet  on  the  disease.  If  we  analyse  the  altered  circumstances  which  led  to  the 
derangement  of  nietabolism,  there  is  no  doubt  that  the  soup  was  prejudicial,  and 
mainly  because  it  interfered  with  the  norm  al  local  metabohsm  in  the  proteids  in 
the  diet  There  is  also  every  reason  to  believe  that  the  milk  taken  in  the  course 
of  the  hospital  diet  was  not  calculated  to  give  the  various  glandular  secretions  the 
rest  requisite  for  their  due  functional  activity* ,  Other  pointa  ther«  may  be,  but 
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these  will  suffio©.  In  gout»  aa  in  health»  tli  o  tissues  can  čope  with  a  range  of 
diet  within  which  no  untoward  effeets  resolt.  The  "  convalescent "'  diet  was  the 
more  phjsiological  one,  and  a  reference  to  its  nature  and  amount  clearly  8hows 
what  nature  is  williiig  and  able  to  do.  Further,  that  diet  could  certainlj  be 
niodified  in  different  dfirections,  e.g.  to  include  vegetables  without  detriment  so 
Ione  as  the  necesaary  rearrangement  was  made. 

There  are  not  a  few  cases  like  this  one  in  re^pect  of  tho  noxious  influence  of 
soup,  but  in  this  connection  regard  should  be  paid  to  the  points  in  the  eomposition 
of  soup  already  referred  to.  "Vvifch  regard  to  the  me/it,  tnia  patient  is  an  lOustra- 
t  ion  ol  a  tvpe  in  which  ali  red  nieat«  are  better  avoided.  Whatever  the  ezact 
cause  may  oe,  there  are  cases  of  gout  when  the  reaction  of  the  tiesues  to  iutestinal 
influence^  is  more  marked  aiid  more  unfavourable  if  red  meata  are  a  component 
of  the  diet,  and  these  should  be  dieted  accordiBgly.  But  such  cases  are  ex- 
ceptionaL 

3.  Mre.  C,  aet  32,  married  ;  2  children, — Hereditarj  historj  of  gout, 
i  Neuralgia. 

ii.  Pains  in  great  toe  joints  and  lega. 
iii  Acute  gout. 
TMb  pAtJeiat  is  a  big,  well-built  womaii  of  active  bodilj  and  men  tal 
habits,  with  keen  appetite  and  excelleDt  digestion,  which  she  is  in  a  position 
to  gratifj,  although  she  does  not  eat  immodemtely.  Her  weight  well 
exceed3  the  average  for  her  height  and  years.  She  occ3asionaUy  has  a  glaas 
of  claret  to  dinner,  and  takes  very  exceptionally  a  glaas  of  beer  to  lunch* 
The  latter  is  a  beverage  of  which  she  is  particularly  fond,  but  she  indulgea 
very  occa8ioDally,  as  she  lias  long  recogniiaed  that  it  was  prejudicial  to  her. 
ThiB  čase  illustrates  well  the  ill-declared  tj|»e  of  gout  that  is  more  fre- 
quently  seen  in  Scotland  than  the  trulj  typiejil  form. 

As  a  girl  she  was  stibject  to  facial  neuralgia,  which,  hQwcver»  haa  quite  disap- 
peared.  Since  the  age  of  17  she  has  been  occasionally  the  subject  of  sharp  pains  m 
the  calves  of  the  legs,  and  eighteen  months  ago  she  waa  conOned  ti>  bed  for  two  days 
witb  severe  pains  in  the  upper  arm  and  shoulder^  a  condition  whkh  I  wa8sati&i]ed 
wa8  aslight  inllanimatory  attaek  involvin^j  the  brachial  plexus.  For  roany  ye«rs 
she  has  had  occasional  sharp  twinges  of  pam  in  both  great  toe  jointa,  lasting  from 
tive  minut^^  to  half  an  hour.  often  aasociated  with  a  stinging  pain  in  the  eatf  of 
the  leg  and  cramp-like  feelings  in  the  sole^  of  the  feet.  Sne  has  also  been  a 
martvr  to  chilblains.  Bix  months  a^o  a  typtcal  mi  Id  attack  of  acute  gout 
developed  in  the  left  great  toe  joint^  which  wa8  recovered  from  in  less  than  tnree 
daya.  The  attack  developed  at  10  rm.  and  only  lasted  some  five  or  fiix  hotirs,  and 
when  I  saw  her  at  tlie  neight  of  the  pain  the  aflected  toe  joint  waa  8lightly 
gwollen,  the  supertidal  veiui*  prominent,  the  skin  shoving  a  localised  red  area  the 
ftize  of  a  shilling,  and  the  joint  very  painful  on  pressure.  On  this  day  she  had 
partaken  of  a  larger  lunch  than  usual,  and  with  it  a  bottle  of  beer,  and  to  this 
indiscretion  she  attributed  tlie  attack,  akhough  she  has  oceani onally  taken  bedf 
without  any  accession  of  syn3ptom8.  That  beverage  is  a  raore  active  i^oison  tO  her 
than  to  niany  others  of  apparently  eq«al  gouty  procLivity. 

The  diagnofiis  is  quite  assured  in  this  ca8©»  and  the  earlier  manifestations  of 
neuralgic  piins,  etc,  may  be  compared  with  čase  1,  where  the  earlier  syniptoms 
were  more  vascular  in  origin.  It  has  long  been  recognbed  that  a  proneneaa  to  in- 
flammatorv  tionditions  of  the  peripheral  nerves,  and  to  a  weakness  in  the  vascular 
system  (whirh  tnay,  of  course,  be  partly  of  nervous  origin)  are  characteristic  of 
inherited  gout.  This  relationship  has  been  emphasised  by  Hutchinson,  Čare 
niy.st,  of  course.  be  taken  in  these  nervous  cases  to  difTerentiate  rhouraatisni,  and 
while  this  may  De  difficult  and  often  impossible,  in  not  a  few  cases  an  honest  and 
accurat<5  diagnosis  of  gout  may  he  nrrived  at. 

What  is  the  appropriate  treivtment  I  We  have  here  an  adult  woman  in  com- 
fortable  circumstances,  living  a  town  life,  with  a  hunband  and  two  chUdren  to 
look  after,  accustomed  to  good  living,  and  not  in  the  habit  of  always  taking 
exercise  proportionate  to  the  fuil  diet  enjoyed. 

In  view  of  these  special  circumstanees  we  must  not  be  surprised  If  good 
r68ults  are  less  readilv  obtained,  nor  will  it  be  8Ur]>rising  if  more  attention 
TMlures  to  be  devoted  to  proraoting  the  functions  of  the  excretory  organs  /ind 
getting  rid   of  the  aceuujulati.^1  products  of  deficiont  combustion  in  trio  t)ody. 
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These  can  be  judicio(isly  influenced  by  exercise  asj  illustrated  by  the  followmg  : — 
Some  years  ago  a  friend  of  the  writer,  a  tvpical  example  of  plethoric  gout, 
aought  advice  frora  her  consultieg  physiciaii  for  varioos  acute  gouty  manitesta- 
tioos  to  which  she  was  a  %'ictim.  8he  was  recommended  a  very  strict  diet,^  and 
one  whicli  oouJd  not  easily  be  given  effect  to  even  in  a  large,  well-regulated  houae- 
hold ;  she  decUried  the  recommeodationa,  stating  that  she  would  rather  die,  a 
Btatement  which  those  who  knt?w  her  appetite  and  mtKJe  of  living  could  qiiite 
believ**,  She  then  disciissed  the  mattcr  with  an  intimate  lay  friend,  who  sug- 
gested  that  she  s  h  ou  Id  not  over-eat,  and  sbould  buy  a  bicycl6  and  rkie  it  She 
accepted  the  recomioendations,  regarding  the  fonner  as  in  the  light  of  a  com* 
promise  with  the  advice  of  her  medical  adviser,  and  from  that  tirne  tintil  now  she 
Iias  been  reiiiarkably,  altbough  not  entirely  free  from  ali  active  manifestations, 

The  special  treatment  may  then  be  snmmansed  as  follows — 

(i.)  A  slight  ali  round  restriction  in  tlie  quantity  of  food  consumed*  The  lunch 
to  be  mainly  if  not  always  a  vegetable  one,  and  red  meats  to  be  replaced  by 
chicken  or  ti  s  h  for  din  ne  r,  at  least  one  day  in  the  week-  Sweets  of  aH  kinds  only 
to  be  partaken  of  sparingly.  Tfie  principal  ineal  to  be  taken  dry,  one  small  glass 
of  claret  to  l>e  taken  at  dinner  if  desired*  (This  is  the  only  wine  for  which  she 
bas  a  liking.)  Beer  is  better  avoided  in  this  čase.  Water  to  be  drunk  freely 
between  mealB,  aod  a  tumbler  of  hot  water  taken  at  night 

(ii.)  More  svstematic  exercise.  Sharp  walking  or  cycling  in  plače  of  driving, 
supplemented  dj  ten  minutes*  physical  exercise  daily,  preferably  after  moming 
batL 

(iii.)  Attention  to  the  boweIs,  As  the  bowels  move  daily  without  an  aperient^ 
ali  that  is  required  is  the  use  of  a  mild  yet  active  saline  every  week  or  ten  day8. 
Further  loeasures  will  probablv  be  necessary  at  the  monthly  periods,  as  the 
patient^  like  many  others  of  a  like  habit  of  body,  is  prone  to  nndue  states  of 
depresaion  in  the  premenstrual  x>eriod* 

(iv.)  Hydropatmc  Measures.  If  the  foregoingmeasures  are  duly  carried  out,  tbe 
ODly  hydropatiiic  measures  called  for  will  be  fultilled  in  the  dai]y  moruing  bath 
followed  by  active  friction^  Buppleniented  by  a  hot  bitli  once  a  week.  But  as  a 
mat  ter  of  experience,  the  tirst  three  measures  are  oiily  imperfectly  carried  out, 
with  the  result  that  more  active  eliminative  treatment  becomes  a  necessity.  The 
choice  of  a  spa  is  in  the  maiii  immaterial  so  long  as  tbe  important  elements  of 
C  ure  are  secured*  These  are,  a  complete  change  of  air  atio  surroiindings  in  a 
climate  where  temperature  and  otber  atmospheric  influences  will  conduce  to  a 
reasonable  amount  of  muscular  activity,  a  simple  diet^  JQdieioasly  flushing  out  the 
8ystem  by  a  quaiitity  of  one  to  three  pints  or  more  tiuid  daily  at  intervals  on 
an  empty  stomach,  and  a  cour«e  of  bath  s  two  to  three  tiraes  a  week,  adapted 
to  promote  vigour  and  tone  in  the  skiu,  »Specia!  čare  bas  to  be  exercised  in  the 
amount  of  water  to  Ije  drunk,  and  the  nuraber  and  form  of  the  bath  to  be  recom- 
mended in  stout  flabby  subjects.  While  this  patient  is  not  flabby,  she  reacts 
unfavourably  to  even  a  mild  Turkisb  batb,  and  nas  also  always  reacted  badly  to 
cold  sea  bath  ing. 

4,  Mr.  D.,^  38,  tailor. — Chronic  tophaceoua  gout ; 
Surgical  interference. 

I  have  selected  tbis  čase  because  it  illustrates  so  well  some  otber  points 
in  the  managemeDt  of  gouty  subjects.  It  is  additionally  interesting  omng 
to  itfl  Beverity,  Buch  a  čase  being  almoat  uiiique  in  a  Scottish  hospifcal.  My 
attention  wa8  iirafc  drawn  to  it  by  Mr.  AlexiB  Thomson,  under  who8e  surgical 
čare  he  was,  and  to  him  I  am  indebted  for  the  record.  During  the  past  year 
I  have  taken  ao  opportunity  to  see  the  patient  iTequently,  and  obtain  from 
time  to  time  an  accnrate  record  of  the  results  of  treatment.  The  auccessful 
resni  ta  deri  ved  from  the  Umited  therapeutic  measures  employed  clearly  indi- 
cate  that  any  line  of  treatment  found  beneficial  in  a  given  čase  of  chronic 
gout  should  be  coneidered  apphcable  only  to  the  individnal  in  que8tion,  and 
no  generalisations  whatever  should  be  made  from  it  applicable  to  the 
diaease.  There  is  no  single  line  of  attack  on  the  disease,  Every  čase  of 
gout  bas  to  be  considered  on  its  own  merita, 

*  The  Hurgieal  impects  of  thia  čase  are  recorded  in  the  Edinburgh  HospUal  Reports,  vol.  vi. 
**Goiity  Fonnatioua  in  Teudoo  Sheatha,  Burs&e  and  Skiij  (wUh  Phott>graplis)."  By  Aleui« 
Thomson. 
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The  patient  is  a  small,  thin,  rather  pale,  but  not  cachectic  subject  There  is  no 
hereditary  historj  of  any  importance,  but  the  patient  kDows  very  little  about  his 
£amily.  As  a  young  man  he  was  a  keen  football  plajer,  and  partook  £reely  of 
port  wine  and  wliiskjr.  His  diet  has  been  the  ordinarj  mixed  diet  of  his  class,  the 
onlj  noteworthy  point  being  his  strong  aversion  to  fats.  His  occupation  conduces 
to  a  verv  sedentary  iife.  About  the  age  of  28,  shortlv  after  the  ena  of  his  football 
career,  te  had  his  first  erperience  of  acutegout,  whicii  in  vol  ved  the  ankles.  About 
eight  or  ten  months  later  he  had  a  secona  attack,  involving  the  wriBtfi  and  back 
ol  hands,  and  thereafter  he  had  an  attack  about  three  times  a  year,  each  one  in- 
capacitating  hira  for  about  twoor  three  weeks,  During  these  attacks  he  was  kept 
on  alight  febrile  diet^  but  in  the  intervals  hisfood  wa3  an  ordinary  mixed  diet,with 
occasiona^indulgences  in  liquor.  Two  year8  ago  he  was  oflrwork  for  seventeen  out  of 
the  fifty-two  weeks  of  the  year,  this  period  representing  at  leaat  three  severe 
attacks.  At  this  time,  even  in  the  intervals,  he  was  much  troubled  with  painsand 
discomfort  inoonnection  with  the  tiumerousgouty  deposits  that  were  now'drevelopedL 
the  podtion  and  size  of  the  swellings  interfering  with  the  sitting  position  adopted 
by  taiiors^and  also  with  his  8ewmg  powers.  About  eighteen  months  ago  his 
medical  adviser  suggeeted  surgical  ioterference,  and  he  was  admitted  to  hospital 
for  this  Durpose.  oTe  tben  presented  ali  the  typical  features  of  a  very  pronounced 
čase  of  cnronic  to^aceous  gout.  The  ears  were  the  seat  of  numerous  charaoteristic 
gouty  deposits.  The  extensor  aspects  of  several  fingers,  eBDeciaUy  those  of  the 
right  hand,most  used  at  his  work,  showed  the  presenoe  of  nodular  swelling8,varying 
in  siie  from  a  amall  bean  to  a  small  marble.  It  was  not  easy  to  determine  whether 
thaee  were  tnily  subcutaneoua  or  connected  with  the  tendon  sbeaths.  The  second 
joint  of  the  right  tniddle  finger  was  enlarged,  swollen,  and  tender,  The  sub- 
Gutaneons  tiasue  of  the  feet  and  ankles  was  the  seat  of  several  large  8wellings« 
varying  in  size  from  a  marble  to  that  of  a  small  orange,  one  of  which  had  burat 
and  ejtuded  crystals  of  ura  te  of  soda.  A  similar  swelling  waa  presen  t  o  ver  the  lef  t 
olecranon  procesa.  The  joint  structures as  a  whole  wer©  remarkably  free,  Fiveof 
these  tumours  were  removed^  two  from  the  neighljourhood  of  each  ankle,  and  one 
from  the  elbow.  They  consisted  of  masses  of  urate  of  soda  cry8tal%  embedded  in 
thickened  and  deg^nerated  connective  tissue. 

Patient  has  enjoyed  very  much  better  health  ainoe  the  operation,  and  he  haa 
not  been  a  day  oflT  work  for  more  than  a  year,  His  regular  diet  has  not  been 
materially  chang^  but  both  he  and  his  wife  agree  that  he  is  now  almost  a  totaJ 
abstainer     His  diet  Ls  now  as  follow8 — 

BrtakfasL — Porridge  and  miik.  One  and  a  half  brcakfast  cups  of  tea,  with  mode- 
rate  amount  ot  sugar      Bread  and  butter,  and  usually  an  egg  or  fish. 

Dinner. — This  may  be  either  soup  (broth,  rice,  or  potati^)  and  meat  (boiled^ 
stewed^  or  eteak),  or  meat  and  a  pudding  (suet  puddings  of  ali  kinda  and 
rioe  puddings).  Green  vegetables  are  taken  probably  two  day8  a  week ; 
potatoes  are  taken  gparinglyf  and  bread  in  fair  amount. 

?*«<»•— An  egg  or  fish  ;  bread,  toast  ;  one  and  a  half  breakfast  cups  of  tea,  and 
freqQently  jam. 

Supper, — Glass  of  milk,  often  with  a  little  bread  and  butter. 

In  addition  to  the  foregoing  he  drinks  large  quantitiesof  wat6r  between  kis  meals, 
and  under  this  regimehe  now  enjoys  practically  perfeot  health,  although  the  right 
middle  finger  may  occaeional]y  give  him  a  little  discomfort^  otherwise  the  to]>hi 
originally  present  have  remainea  unaltered.  No  hydrothei'apeutic  or  other  special 
remedial  measures  have  been  enip]oyed,for  obvious  reasons,  and  vet  the  results  of 
treatment  must  be  regarded  as  highlj^satisfactory.  Such  a  resuftmust,  bowever, 
on  no  aecoant  be  interpret^  as  minimising  the  great  value  of  hydrotherapeutic  and 
Otber  measurea  calcufated  to  stimulate  the  eliminative  powers  of  nature  and 
promote  a  more  healthy  tone  and  general  metabolism.  It  is  probably  more  wisely 
intarpretad  as  indicating  that  when  nature  is  relteved  from  trie  injurious  effeets  of 
aven  one  nosioua  a^nt  (in  this  ciise  the  aleohol}«  she  may  ^nd  herself  competent 
to  restore  a  fair  mtro^enous  equilibrium  on  a  rational  mixed  diet.  In  this  čase 
tttr^cal  meaaarea  certainlj  aBsiated  to  give  him  a  fresh  start  in  the  path  of  normal 
metaboliam. 

5.  Mrs.  K,  55. 

i.  Peripheral  neuritis  and  vaacular  disturbancsea. 
iL  I^umbago. 
iii  Headaches. 
iv.  TophL 
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Mra  E.  ia  a  stout,  tjrpicallj  goiity-lookiiig  subject,  of  plethoric  habit, 
who  lias  Uved  an  active  town  life  and  has  lived  well-  Of  late  jears  she  haa 
restricted  her  diet  slightlj,  more,  bowever,  in  accord  with  the  teachings  of 
her  own  experieDce,  thau  as  a  reBult  of  inedical  adWce  which  she  Beeks,  but 
does  not  r€adily  follow.  There  is  a  distinct  bereditary  biBtorj,  a  brofcher 
and  two  uncles  bemg  alilicted  with  weU-defined  goutj  manifesta tioBa, 
Patienfc  has  on  the  whol0  been  a  very  healthj  woman ;  she  has  had  ten 
children* 

When  thirtj  years  old,  and  after  the  birth  of  her  second  child,  she  wa8  the  sub- 
ject  of  periodic  attacks  of  vei^  severe  pain  in  the  šole  of  one  foot.  This  p-ain 
woukl  last  f rom  two  to  four  hours,  aad  completely  incapacitated  her.  During  the 
paroxysm8  the  foot  looked  bloodless,  and  felt  cold,  and  was  usually  treated  by 
being  placed  in  very  hot  water,  followed  by  elevation  of  the  foot  above  the  rest 
of  the  Dody.  The  onset  of  these  attacks  could  not  be  accoiinted  for,  but  occasionaOv 
one  developed  after  over-fatigue.  Pains  of  a  somewhat  similar,  although  miich 
leoB  severe  nature,  are  occasionally  complained  of  now,  but  patient  believes  that 
these  are  prevented,  or  very  inuch  relieved,  by  the  continuous  wearing  of  »  tight 
foot  bandage,  which  she  has  worn  for  more  tlian  twent^  years,  The  conditions 
resembled  that  now  described  aa  metatarsalgia  (see  vol.  ii.  p.  447).  »She  has  had 
several  severe  attacks  of  lumli>ago,  whičh  ha  ve  us\iaHy  occiirred  towards  the  en  d  of 
the  summer  months,  and  have  been  a^sociated  in  the  mind  of  the  patient  aa  the 
]>enalty  of  indulgence  in  fruita  of  varioua  kinds.  This  association  has  been 
preselit  sufficientTy  often  to  attract  her  own  attention,  but  it  has  not  iufluenced 
ner  habita  very  much,  and  for  the  last  five  years  she  has  quite  expeeted  the  annual 
viaitation,  which,  however,  has  been  of  a  mild  characten  Her  vaso-motor  system 
bas  long  been  in  an  uns table  condition*  Wiien  fatigued,  or  more  readily  on 
dining,  e8pecially  if  the  meal  commence  with  a  hot  soup,  a  red  tlush  (one  or 
moreX  develops  on  the  cheek,  noše,  or  chin,  and  remains  for  some  time^  Of  late 
years  she  has  been  subject  to  very  severe  headaches^  and  about  a  year  ago,  patient 
came  iinder  my  observation  owing  to  the  development  of  a  small  tophus  over  the 
sixth  rib  on  the  right  side,  which  had  burst  quietly^  and  was  exuding  crystals  of 
urate  of  soda.  An  exaraination  of  urinary  and  cardio-vascular  systems  reveals  no 
evidence  of  chronic  kidney  disease  (sp.  gr,  1016),  but  a  caref ul  consideration  of  her 
history  and  constitution  led  me  not  to  lay  much  stress  on  the  absenceof  external 
evidence  of  renal  weakness.  Her  menstriial  life  had  been  characterised  by 
frequent  excesses,  but  ne  ver  sueh  as  to  call  for  special  treatment,  as  she  was  fully 
aware  of  her  plethoric  habit  of  body.  One  thing  tliat  has  probabiy  saved  her  f  rom  a 
much  more  active  manifestation  of  the  disease  is  that  strict  attention  which  she 
has  ali  along  paid  to  the  function  of  the  bowek.  Tlie  constant  use  of  an  appro- 
priate  aloin  pili  and  frequent  reference  to  salines  never  allowed  any  iniportant 
aerangement  m  this  respect.  Patient  is  one  of  those  gouty  people  who  value 
medical  advHce  only  in  a  theoretical  way,  and  keens  in  the  wake  of  knowledge 
gained  by  self-instruction,  but  her  experience  has  led  her  within  recent  year8  to 
give  up  taking  soup  and  meat  to  lunch,  and  to  lessen  the  amount  of  sweets  and 
fruit«.  Varioua  aches,  pains,  and  tender  feet  are  readily  induced  by  any  indiscre- 
tion»  and  such  is  by.no  means  an  infreqiient  occurrence. 

What  is  the  appropriate  treatment  1  Owing  to  the  long-standing  nature  of  the 
disease,  with  the  associated  greator  instabi!ity  of  tissue  metabolism,  and  lessened 

5ower  of  reaistance  in  the  intestinal  tract,  the  treatment  will  obviously  diiier  in 
etail  from  any  of  those  previously  recorded.  It  may  be  well,  in  the  first  plače,  to 
give  in  full  the  diet  whicn  she  has  taken  and  finds  weH  adapted  to  keep  ner  free 
from  gouty  manifestations. 

BreakfasL^ Avoiding  kidneya,  steak,  liver,  and  ali  raade-up  dishes,  and  onlv  taking 
one  solid,  e.q.  iish^  of  any  kind  (except  salmon  and  ratty  fishes  which  do  not 
agree  with  her),  one  or  two  eggs,  or  bacon  and  egg  ;  one  breakfast  cupful  of 
freshly-made  tea  with  not  more  than  one  piece  of  sugar.  Toasted  bread^ 
Vienna  rolls,  or  other  bread  (not  too  new  or  aoiighy),  with  butter.  Marmalade 
or  jam  to  be  taken  only  in  very  sraaU  quantity,  ana  even  then  not  to  be  taken 
every  day. 

Lunoh^  to  be  mainly  vegetables* — Selections  from  the  following  :  tomatoes  cooked 
or  plain,  maearoni  dressed  in  varioua  ways,  salads,  celery,  cauliflower  an 
graiin.  Bread,  brown  bread,  Vienna  rolls,  or  any  form  of  unsweetened 
biscuit;  small  piecc  of  mild  cheese,  if  desired,    Small  quantity  of  fruit,  one  of 
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tbe  followmg  :  ao  orange,  raisms,  aDpIes,  figs^  dates,  waljiuts.    Half  &n  ounce 

of  whiBky  ia  lialf  a  tumblerf  ul  of  soaa  water. 
4ftef*noon  Tea. — One  ur  two  small  cups  of  tea,  with  a  very  thin  s!ice  of  bread  and 

butter,  or  a  pieoe  of  very  light  čaka     Very  little  solid  be  taken,  and  especially 

no  rich  cakes. 
Dinsfur. — The  dinner  to  consist  of  three  courses,  to  which  fruit  can  be  a4dod,  ifnot 

taken  to  lunch.     The  diet  to  be  arranged  on  the  foMowmg  plan — 

12  3  4  5 

8oup  Fiah  Soup  Fkh  Soup 

Meat  Meat  Entree^  Meat  Fish 

Pudding  8avoiary  Pudding  Pudding  Savoury 

Fniifc  Fruit 

Čare  has  to  be  taken  tbat  on  the  nights  when  meat  is  taken  the  soup  should  be  of 
a  lighter  character,  €.g.  clear  brown,  rice,  ar  tish  Houp«  Similarlj  on  nights  2  and 
4,  tne  lish  shoutd  be  of  the  lighter  kindj  e.g,  whiting,  htiddoek^  or  šole.  On  the 
6th  night  the  soup  can  be  richer,  f,g,  oxtail  or  kidne;r  with  a  light  lish.or  the  soup 
inay  be  light  and  the  tish  more  rich,  t.fj.  turbot,  hahbut^  or  skate.  No  more  than 
nwo  vegetables  are  to  Ije  allowed,  anS  then  in  sparing  amount— a  sauoe  to  be 
ri^ckoned  as  a  vegetable.  (Half  an  ounce  of  whisky  in  not  more  than  half  a 
turablerful  of  water  the  oaly  safe  beverage  for  constant  use*)  Claret,  chatnpagne, 
and  whisky  are  the  only  drinka  for  which  patient  has  any  regard.  The 
puddingB  recommended  are  milk  puddings  of  various  kinds,  Btew6d  fruits  made 
with  small  quaniity  of  sugar. 

Suet  puadiogs  only  to  be  taken  in  sparing  amount,  and  then  only  when 
ba  other  courses  are  of  the  lighter  nature.  Jeliies  and  creams  can  be  taken 
[sparingly,  marangues  Ca  special  wejikness)  to  be  avoided.  Bananas  and  straw- 
roemea  are  best  avoided.    JSmall  cup  of  caf^  noir  prepared  without  »ugar. 

Are  any  medicinal  remedies  called  for?    As  the  patient  is  a  sensible  woman 
and  fully  appreciates  the  very  small  influeoce  which  drugs  have  exerted  in  her 
^disease,  none  should  be  reconimended  with  the  exception  of  the  constant  use  of 
i  vegetable  pill^  and  freouent  use  of  the  salioe  already  referred  to. 

Tnis  čase  Ls  a  fair  illustration  of  a  not  uncommon  tjpe  in  whieh  the  purely 

[Tegetarian  diet,  so  e!oquently  ad  vocated  by  Haig,  is  not  applicable  in  treatnaent, 

and  eveu  if  it  wer©  advisable  there  is  not  the  remotejst  possibility  of  its  being 

carried  out.     With  regard  to  exerci8e,  as  the  patient  is  of  an  activ^e  temperament, 

and  has  a  considerable  amount  of  muscular  exercise  in  connection  with  her  house- 

hold  dutiea  and  numerous  outdoor  in  te  res  t*,   no  further    recommendations  are 

called  for.     Further,  it  would  be  wey  for  her  to  arranee  to  have  her  annual  holiday 

l«>ocasioQally  at  a  health  resort^  wherea  full  course  of  hydropathic  treatment  under 

rmedical  directions  will  be  useful  in  working  off  the  effeetH  of  the  oocasional  or 

|frequent  deviations  from  the  paths  of  physiological  righteouBnesa,  which  may  be 

1  regarded  as  a  part  of  the  cllnical  history  of  the  disease ;  and  In  the  intervala,  and 

for  the  same  purpose,  an  oocasional  course  of  diuretic  remedies  wiU  be  found  of 

the  greatest  service. 

It  may  l>e  weU  now  to  talnilate  the  principal  pointa  vrhicb  sliould  be 
kept  in  view  in  the  general  management  of  aH  caaea. 

1,  When  a  hereditary  tendencj  exist8  in  children,  habita  of  ex treme 
obriety  in  eatiog  and  drinking  ahould  l>e  cultivated,  and  the  diet  shculd 

(be  liiainly  a  milk,  vegetariau,  and  light  meat  one. 

2.  When  the  diseafie  is  estabtished  Ibere  is  no  routinG  treatment,  and 
the  details  wiU  not  be  the  same  in  any  twa  cases.    Attention  should«  how* 

r,  be  dlrected  in  torti  to  the  following : — 

(a)  The  diet  and  state  of  the  digestive  tract 
(6)  The  amount  and  nature  of  the  exercL^o  indulged  in. 
(c)  The  functional  activity  of  the  nkin  and  kidnejs* 
(rf)  The  State  of  the  central  nervous  8ystem. 
S.  The  quaotity  of  food  ahould  be  determined  by  the  amount  of  active 
ciae.    Three  meals  per  day  only  to  bo  taken»  and  thoee  to  be  of  a  eimple 
Dter 

>  8w«etbre«d,  iripv,  ohicken«!  nbhtt. 
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4  ^Vben  in  doubt  as  to  which  set  of  food  constituents  to  cut  off,  begin 
with  the  carbohjdratea^  and  especialljr  the  saecharine  subatances.  In  not  a 
few  casea  the  latter  may  reguire  to  be  completelj  cut  off,  and  in  everj 
instance  special  čare  must  be  ezercised  in  the  adinLxture  of  carbohydrate8 
with  the  fats  and  nitrogenous  foodatuffk 

5.  Thorough  masfcication  of  the  food  is  ali  iniportant,  and  strict  attention 
to  the  evacuation  of  the  bowek  a  necessitj  (with,  in  addition,  an  occaaional 
saline). 

6.  Fluids  and  Bevera^es. — (a)  Alcohol  in  an7  form  is  better  avoided, 
exGept  in  subjecta  who  are  more  or  lesa  habituHted  to  its  iise,  in  which  caae 
the  liquor  takeo  ahould  be  the  one  which  is  knovvn  by  the  patient  to  be  leaet 
detrimental  to  him.  On  no  account  Bhould  drinks  be  inixed.  Ali  Bweet 
winea  and  malt  liquor8  sbould  be  avoided,  unlesa  the  patient  is  satifllied 
from  careful  obaervation  that  tbese  are  not  prejiidiuial  to  binu  The  stimu- 
lant  ahould  be  taken  in  a  meaaured  quantity  and  with  ineals. 

(h)  The  free  uae  of  the  alkaline  table  watera  ia  to  be  commended,  čare 
being  taken  that  an  excessive  amount  of  Huid  is  not  taken  with  the  meala, 

(c)  A  tumblerful  of  hot  water  at  night  and  an  occaaional  course  of 
mineral  water8  taken  on  an  empty  stomach  are  ueeful  eliminanta. 

7.  ExeTcis€. — Tbis  sbould  be  adapted  to  the  age  and  sex  of  the  individual. 
Various  forma  of  home  gymnastica  are  uaeful  in  supplementing  the  course ; 
in  ali  caaea  čare  muat  be  taken  to  avoid  exce8aive  muscular  fatigue. 

8.  Attention  to  the  excretory  functions  of  the  skin  is  of  the  first  im- 
portauce.  Tbis  can  be  weU  done  in  the  tirst  instance  at  home  by  the  daily 
morning  bath,  and  the  aid  of  a  hot  bath  once  a  week  or  more  frequently, 
followed  by  the  stimulating  effects  of  a  cold  apray.  Flannela  appropriate 
to  the  tirne  of  the  year  are  to  bo  \vorn.  An  oecasional  special  course  of 
hydrotherapeutic8  at  a  euitable  health  resort  ia  desirable  in  ali  cases  where 
aueh  treatment  is  possible. 

9.  Medicinal  remedies  form  the  least  important  part  of  the  treatment, 
but  are  beneficial  in  certain  casea,  more  eBpecially  in  those  mth  a  naturally 
vveak  digestive  tract. 

10.  Owing  to  the  profound  influence  of  the  mind  upon  the  body,  aH  the 
stepa  necessary  to  aecure  a  state  of  mental  rest  (cessation  of  worry,  change 
of  air  to  a  more  braciog  climate)  muat  be  advocated,  and  if  tbeae  are  not 
given  effect  to,  the  various  other  remedial  meaaures  may  be  of  leaa  avail, 

LITERATURE, — The  literaturo  on  gout  ia  endless  and  a  few  referencea  oiilj  will  be  given. 
Some  of  those  mentioned  coiitain  fiill  bibliograjjbieal  lists  to  their  r^pective  datee. 

G«neraL — L  Sir  A.  GARHOtn  Oout  and  Jih^ufjuUic  GouL—~2.  Ebstkin.  Die  Natur  tmd 
Bthandlitng  der  Gicht,  1882  ;  English  translation  (Burton)  188tf,  witb  literAtnre. — 3*  Sir  Dyok 
DuoKWORTH.  A  Treatise  on  OmU,  1889,  witb  literature.— 4.  EwAET.  GmU  attd  Omdiness^ 
1896,  with  litermture. — 5.  LuFF,  The  Fathology  and  Treatment  of  Ooid,  1898,  wit]i  literature. 
— 6,  Ha  IG,  l/rk  Acid  cts  a  Faclor  in  tfu  CauscUioji  o/  Disease,—7*  Sir  W,  Robiskts.  **Gout" 
in  Allbutffl  Stfsiem  of  Afadicin^,  1897, 

8.  SpeclaJ.— By  far  the  moat  reccnt  and  eoniplete  account  of  goat,  espeeially  in  its  thera- 
pcutic  aspects,  is  Kliiikowski'8  BniuhrungstJurapic  bei  hamsaurer  Diathese  (Gicht)  aus  dam 
liandbuch  der  ErndhmngsthttapU,  Bd.  ri.  1899,  with  vi?ry  full  bibliograpLj.— 9.  Jonathak 
HUTCHIN^ON.  CoUected  writing9  in  the  Archive^  of  Surfferyf  1894  to  1900, — 10*  CmalM££8 
Wat&on.  *'  Uric  Acid  and  Gout.  Some  Poiutg  in  tbe  Phjsiologr  of  Uric  Acid,"  Brit  Mčd. 
Jour.  Jan*  28,  1899;  *' ObaurvatiouB  on  General  Metaboliam  and  the  Blood  in  Gout,'*  i?rtY. 
Med,  Jour.  Jan.  6,  1900  ;  "  MetaboUsm  m  Gout,  with  Obs(*rvtttioua  ou  tho  EfTects  of  Salicjlate 
of  Soda  and  Nuc-leio  Acid,"  Jaur,  of  Faih.  and  Mti^terioith/tj,  Summer  No.  1900.  These  tbice 
p&pers  oout&ln  refereneea  to  other  important  recent  contributiona, 
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TilKRE  is  no  region  of  the  body  in  which  a  greater  varietj  of  lesions  is  to 
be  met  with  than  the  groiii,  and  here,  if  anywhere,  a  precise  anatomical 
kiiowledge  is  of  the  greatest  iinportance  for  diagnosis,  The  groiii  is  not, 
like  the  arilla,  a  y6r7  definite  anatomical  region,  but  it  maj  be  regarded  as 
formiiig  the  junction  of  the  abdomen,  pelvis,  and  thigh ;  and  as  being  the 
area  whicb  includes  Scaipa'8  triangle,  Foupart  s  ligament,  and  the  parts 
immediatelj  adjacent.^ 

The  skin  of  the  groin  ia  thin  and  delicate  in  textiire,  and  the  eftects  of 
abnormal  diatenaion,  such  as  phlegmasia  alba  dolens,  are  showa  by  the 
preaence  of  stri«, 

Owing  to  the  thinness  of  the  skin  the  groin  is  a  region  selected  for  the 
inunction  of  druga,  e.g.  mercurial  ointments  and  cod-Uver  oiL 


^ 
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I.  Akatomv  of  the  Groin 

The  \yoiij  landmarks  to  be  recognised  are  the  anterior  superior  spine  of 
the  ilium,  the  anterior  fifth  of  the  creat  of  the  ilium,  and  the  spine  and 
crest  of  the  pubes.  In  thin  individuals,  and  in  thooe  who  have  become 
emaciated,  additional  bonj  parts  eaii  be  made  out,  such  as  the  anterior 
inferior  spine  of  the  iliuni,  the  portion  of  bone  between  it  and  the  anterior 
superior  spine^  the  upper  part  of  the  rim  of  the  acetabtdum,  the  head  of  the 
femur,  especiallj  on  flexion  and  rotation  outwards  of  the  thigh,  and  part  of 
the  horizontal  ramus  of  the  pubes.  Poupart^s  Ugament  is  the  lower  border 
of  the  aponeurosis  of  the  external  obliqiie  muscle,  and  extends,  with  its  con- 
vexity  downwards,  from  the  anterior  superior  spine  of  the  ilium  to  the  spine 
of  the  pubee ;  its  reflection  on  to  the  pectinal  line  is  known  as  Gimbernafs 
ligament.  Poupart^s  ligament  ia  re]axed  when  the  thigh  is  fiexed,  adducted, 
and  rotated  inwards,  and  this  fact  sbould  be  borne  in  nund  when  the  groin 
IB  being  palpated.  Between  Poupart's  ligament  and  the  innominate  bone 
are  the  structures  which  pass  from  the  abdomen  to  the  thigh,  viz.  peoas, 
iliacud,  and  pectineus  muscles ;  the  femoral  arteij  and  vein ;  and  the  external 
eaUuieous,  the  anterior  crural,  and  the  crural  branch  of  the  genito-crural 
aenrea,  The  inguinal  canal,  which  contains  the  spermatic  cord  in  the  male 
and  Uie  round  lig^iment  of  the  u teras  in  the  female,  is  about  an  inch  and 
a  half  in  length,  has  a  direction  downward8  and  inwards,  and  ia  parallel  to 
and  a  little  above  Poupart'8  ligament;  it  oommences  at  the  intemal  abdominal 
fing»  which  is  half  an  inch  above  the  middle  of  Foupart's  ligament,  and 
tnds  at  the  external  ring,  which  lies  immediately  above,  and  intemal  to  the 
spine  of  the  pubes ;  accordingljr,  the  neck  of  an  inguinal  hernia  lies  intemal 
to  the  spine  of  the  pubes,  while  the  neck  of  a  femoral  hernia  Ues  exterual  to 
this  spine.  The  suj^rficial  faacia  of  the  lower  pirt  of  the  abdomen  and  the 
upper  part  of  the  thigh  is  divisible  into  two  layers,  between  which  lie  the 
saperficial  veasels  and  nervea.  The  superficial  kjer  of  this  superticial  faacia 
ia  Uuckand  fatty,  and  in  the  male  iscontiuued  over  the  penis  and  the  outer 
iorlkse  of  the  oord  to  the  scrotum,  where  it  helps  to  form  the  dortoa.    The 

^  Tb«  generml  infomuitioii  which  i»  given  in  tUU  &rtiob  will  be  tuppletuetited  in  tpecittl 
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superficial  vesselB  whicli  lie  b€tweeii  the  two  lajere  of  the  auperficial  faacia 
are  the  priiicipal  oaes  which  are  divided  in  herniotomj,  The  deep  layer  of 
the  superficial  fascia  is  a  thin  iibroiis  lajer,  and  lies  upon  the  fascia  lata  to 
which  it  is  adherent  at  the  Iower  margin  of  Poupart^s  ligament.  Extrava- 
Bated  urine  may  pass  from  the  scrotuiii  to  the  abdomen  betvveen  the  attach- 
ment  of  the  deep  lajer  of  the  superOcial  faacia  to  the  syniphyais  pubia 
and  the  pubic  spine.  The  sapheoous  openiog  in  the  fascia  lata  lies  an  incli 
and  a  half  below  and  external  to  the  pubic  spine,  and  is  covered  by  the 
cribrifonn  fascia,  which  is  regarded  by  some  anatomists  as  being  a  part  of 
the  deep  layer  of  the  superficial  fascia.  The  deep  fascia,  or  the  fascia  lata, 
forma  a  complete  investment  for  the  tliigh,  and  its  attacbmenta  in  the  groin 
are  to  the  crest  of  the  ilium,  Poupart^a  Mgament,  the  body  of  the  pubes,  and 
the  descending  ramus  of  the  pubes;  its  iUac  portion  is  that  part  of  t!ie 
faacia  which  bes  external  to  the  eaphenous  opening,  at  the  lower  margin  of 
which  it  is  continuous  with  the  pubic  portion.  The  crural  or  femoral 
sheath,  a  lascial  arrangement  which  invests  the  femoral  ve^els  as  they  pasa 
below  Poupart*8  ligament,  consists  in  front  of  a  continuation  downwarda 
of  the  fascia  tranaversalia,  and  bebind  of  the  fascia  Lhacns.  In  addition,  it 
is  covered  in  front  by  the  iUac  portion  of  the  fascia  lata,  and  the  pubic 
portion  of  the  fascia  lata  lies  behind  it.  The  sbeath  is  fannel-ahaped,  being 
broader  above  than  below ;  it  is  divided  into  three  compartments  by  two 
thin  septa ;  the  femoral  artery  occupies  the  outermost  compartment,  the 
femoral  vein  bes  in  the  middle,  and  the  innermost  compartment — known  as 
the  femoral  or  crural  canal — contains  Ijmphatic  veasela  and  a  gland,  and  is 
the  route  wbich  a  femoral  hernia  takes  in  its  journey  from  the  abdomen  to 
the  thiglL 

The  lymphatic  glands  in  the  region  of  the  groin  are  nnmerous  and 
important,  for  when  they  are  enlarged,  as  tbey  often  are,  as  the  result  of 
conditions  about  to  be  mentioned,  tbey  increase  the  difficulties  attending 
the  diagnosis  of  tiimours  in  this  region.  The  ibllowing  is  Mr,  Treves'  lucid 
description  of  them : — 

"  They  are  divided  into  a  snperficial  and  deep  set,  The  superficial  set, 
averaging  from  ten  to  tifteen  glands,  is  arranged  in  two  clusters,  one  pamllel 
and  close  to  Foupart^s  ligament  (the  horizontal  series),  the  other  parallel 
and  close  to  the  long  saphenous  vein  (the  vertical  series).  The  deep  aet, 
abont  four  in  number,  ia  placed  along  the  femoral  vein,  and  oocupies  the 
crural  canaL 

*'  The  inginnal  glands  receive  the  following  lymphatics  :— 

"  Superjicial  vessds  of  loweT  iimh  =  vertič<al  set  of  superficial  glands. 

"  Superficial  vessels  of  lomer  half  of  abdomen  =  middle  glands  of  hori- 
zontal aet* 

''  Superfieial  vesseh  from  outer  suTface  of  buttock  -  extemal  glands  of 
horizontal  set. 

"  From  infier  mtrface  of  huttoch  =  internal  glands  of  horizontal  set  (a  few 
of  tbese  vessels  go  to  the  vertical  glands). 

'*  Superjicial  vessds  from  e^iemal  gcnUals  -  horizontal  glands,  some  few 
going  to  vertical  set. 

"  Superficial  vessels  ofperinenm  =  vertical  set. 

''  I)eep  bjmphatics  of  lotcer  Iimh  =  deep  set  of  glands. 

"  The  lympbatic8  that  accompany  the  obturator,  gluteal,  and  sciatic 
arteries,  and  the  deep  vessels  of  the  i>ems,  pass  to  the  pelvia  and  have  no 
concern  with  the  inguinal  glands." 

Scarpa'8  triangle,  wbich  forms  the  lower  portion  of  the  groin,  has  for  its 
base  Pouparfs  ligament ;  its  outer  side,  the  sartorius  muBcle ;  its  inner  side. 
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the  inner  border  of  the  adductor  longiia ;  and  ita  chief  contenta  are  the 
femoral  arterj  aod  vein  with  their  branches,  including  the  origin  of  the 
profunda  feiuoris  artery  and  veiD,  the  anterior  crural  ner\^e,  and  the 
tenmnation  of  the  iiiternal  BHphenons  vein. 

Flexioii  of  the  thigh  is  a  common  condition,  wluch  may  be  temporary  or 
permanent,  partial  or  complete.  In  some  cases  it  maj  be  regarded  as  being 
a  ejmptom  and  in  othei^s  the  result  of  diaease.  Thongh  it  will  be  fully 
dealt  with  in  the  article  on  "  Diseases  of  the  Hip-Joint/'  it  majr  be 
mentioned  in  this  plače  that  temporary  flexion  of  the  thigh  is  often  a 
sjmptom  of  value  in  the  diagnoeis  of  some  of  ihe  disBasee  of  the  groin.  It 
maj  be  regarded  as  being  Nature'8  method  of  diminiahing  pain  about  the 
hip  joint.  Flexion  of  the  thigh,  especiallj  vvben  o-ombined  with  adduction 
and  rotation  inward8,  relaxes  the  fascia  lata,  Poupart'a  ligament,  and  the 
abdominal  mnecles  and  fascia,  and  in  consequence  the  pain  of  such 
oonditions  as  sjrnovitis  of  the  hip-joiot  and  strangulated  inguinal  or  femoral 
hemia  is  reheved  hj  reducing  the  preaaure  and  aOowing  more  roi:)m  for  the 
Bwelling.  Extenaion  of  a  flexed  hip-joint  shouM  be  ciirried  out  with  caution, 
for  cases  are  on  record  in  whiclj,  during  the  operation,  the  skin  and 
subcutaneous  tisanes  were  mptureA 

IL   DiSEASES   OF  THE   GrOIN 

Skin  diseases,  as  they  affect  the  groin,  merit  no  special  attention ;  it 
may  be  noted,  however,  that  pruritus  genitahiim  not  infrequently  spre^ids 
from  the  acrotnm  or  the  labia  to  the  groin,  especially  in  very  stont 
individuak.  For  further  particnlars  about  this  and  other  affections  of  the 
skin  the  articies  dealing  with  those  subjects  maj  be  consulted, 

Affections  of  ihe  Lt/mpkalic  Glands. — Eulargement  of  the  inguinal 
lymphatic  glands  is  of  frequeot  occurrence.  the  eomrnonest  Ciiuses  being 
aepsis,  tuberciilosis,  and  6)T)hilia.  In  most  people,  e9pecially  in  males,  and 
even  in  infants,  Ijmphatic  glands  of  the  horizontal  series  are  often  found  to 
be  enlarged,  as  the  resni  t  of  frequent  and  trivial  attacks  of  bala  ni  tis,  or  in 
60Ddequence  of  the  irritation  of  smegma  preputii. 

1.  Septic  inflammation  of  the  glands  is  due,  in  the  first  instance,  to  the 

firesence  of  a  septic  area  in  one  of  the  regions — noted  above^ — from  which 
jmphatic  vesseLa  paas  to  one  of  the  sets  of  Ijmphatic  glands  in  the  groin. 
Lymphangitis,  of  neoessitj,  precedea  this  condition;  its  sjmpioms  are — when 
the  superhcial  Ijmphatics  are  aftected^ — the  presence  of  tender  and  some- 
what  cord-like,  minute,  red  streaks  in  the  situation  of  the  Ijmphatic  veasels^ 
aooompanied  by  8«Dme  celkditis  of  the  adjacent  tissues,  which  have  an 
appearance  almost  indistingnisbable  from  eryBipela8.  **  Phlebitia  eloselj 
rBsembies  lymphangitifl  in  its  8yraptoms ;  a  thrombosed  vein  fomis  a  deeper- 
aeated  coarser  cord  than  a  siniilarly  alfected  Ijmph  vessel,  the  cutaneons 
ledness  is  not  so  vivid,  the  pain  is  less  aciite,  tite  general  fever  is  not  so 
intense,  and  the  tendencj  to  glandular  involvement  is  less/'  Inflammation 
of  the  deep  Ijmphatics  is  not  easilj  differentiated  from  ordinarj  cellulitia. 

The  septic  area  from  which  tlie  Ijmphatic  veaaels  pasa  should  be  eare- 
fully  sought  for — a  point  whicb  is  often  overlooked — and  treated  on  general 
principles.  If  this  lesion  is  detected  early  and  efficiently  treated,  suppura* 
tion  in  the  Ijmphatic  glands  maj  be  prevented.  If,  however,  suppumtion 
haa  oGourred,  the  glands  should  Y)e  laid  freelj  open  and  stufied  with  sterilised 
nuie.  More  harm  than  good  maj  be  done  bj  making  too  small  an  incision 
m  the  gland,  and  the  timid  surgeon  is  apt  to  be  over-cautious  wheD 
opeimting  npon  glands  in  close  proxiimty  to  large  and  important  blood* 
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vessels.  The  incision  should  be  parallel  to  the  principal  veBsels  and  nerves. 
CeUuUtis  of  the  surroundiog  tisaues  occasionalij  aocompanies  Buppuration 
in  the  glands,  and,  if  free  incision  of  the  glands  doea  not  arrest  or  cure  the 
celi  uh  tis,  it  is  adviaable  to  prolong  the  incision  in  to  the  inflamed  area. 
One  of  the  commooest  forma  of  snppiiration  in  the  ingiunal  glanda  is  the 
reault  of  a  soft  chancre  on  the  penis,  the  treatnient  of  which  differs  in  no 
respect  from  that  juat  mentioned.  Before  suppuration  has  occurred  great 
relief  maj  be  given  to  the  patient  by  appljing  fomentations  of  hot  water,  or 
hot  lead  and  opium  lotion ;  frequeiit  changing  of  the  fomentations  enhances 
the  valae  of  thig  treatment 

2.  A  tuberculous  condition  of  the  inguinal  Ijmphatic  glands  is  not 
uncommon,  resulting  either  as  an  infection  from  a  tuberculoua  area,  or  as 
part  of  a  general  tuberculous  infection  of  the  glanda.  Several  of  the  glands 
are  uaually  affected,  and  they  maj  remain  enlarged  for  some  tirne,  and  then 
disappear  without  any  local  treatment ;  or  they  maj  remain  enlarged  for  a 
lengtheoed  period  withoiit  giving  rise  to  any  trouble ;  or  they  maj  undergo 
caaeouB  degeneration,  in  which  čase  the  glands  should  be  excised,  or 
thoroughlj  ciiretted ;  or  suppuration  maj  take  plače  in  them,  in  whiGh  čase 
incision  being  practicallj  impossible  or  difficult  to  perform,  curetting  should 
be  resorted  to.  General  treatment,  in  the  form  of  cod-liver  oil,  fresh  air, 
and  sunlight,  should  not  be  neglected. 

3.  Sjphilitic  affection  of  the  inguinal  glands  is  frequently  met  with, 
usuallj  as  a  sequel  to  a  hard  chancre  of  the  penis.  Inguinal  glands,  whea 
enlarged  from  this  cause,  do  not,  as  a  rule,  suppurate  if  the  patient  rest ; 
but  if  thej  do,  a  free  incision  and  the  appliciition  of  some  mercurial  dressing, 
combined  with  constitutional  treatment,  is  the  indication. 

In  Hodgkin'&  disease  or  Ijmphadenoma,  the  Ijmphatic  glands  in  the 
groin  are  enlarged,  as  are  the  Ijmphatic  glanda  throughout  the  body 
generaUy.  The  glands  form  irregular  and  nodulated  masses  of  various 
sizes,  are  either  soft  or  firm,  usuallj  painless,  and  at  first  freelj  movable ; 
later  thej  miaj  become  adherent,  but  rarelj  caseate  or  suppurate.  In  the 
majoritj  of  cases  no  local  treatment  in  the  groin  is  necessarj;  for  the 
general  treatment  of  this  condition  the  artiele  on  Hodgkin^s  disease  should 
be  consulted.  (The  diagnosis  of  this  condition  presents  little  difficultj ; 
enlargement  of  the  Ijmphatic  glands,  eapeciallj  in  the  neck,  the  aiiUa,  and 
the  groin,  associated  with  antemia,  is  charactoristie.) 

Elephantiasis  may  be  mentioned,  for  in  those  cases  in  which  the  leg  and 
the  thigh  are  affected,  the  groin  shares  in  the  general  hjpertroph j  of  the 
skin  and  subcutaneous  tissue^.  Eistuhe  in  the  groin  are  occasionallj  met 
with  in  this  condition  as  the  result  of  rupture  of  obstructed  and  distended 
Ijmphatic  vesaels, 

Phlegmasia  alba  dolens,  which  is  due  to  thrombosis  of  the  femoral  vmn 
^and  probablj  also  of  the  iliac  veins — produces  extensive  o^dema  of  the 
lower  extremitj,  resemblea  a  mild  čase  of  elephantiasis  in  appearance,  but 
could  scarcelj  be  mistaken  for  that  condition. 

The  foOowing  is  a  Ust  of  the  conditions  which  maj  be  met  with  in  the 
groin,  each  of  which  will  be  described  in  more  detail  in  special  articles 
(i.v,)— 

Abacess  and  cellulitis;  aneurjsm;  aneurjam  with  auppurating  sac; 
arterio-venous  aneurjsm;  varix  of  long  saphenous  vein ;  varix  of  femoral 
reio  ■  phlebitis ;  phlegmasia  alba  dolens ;  enlargement  of  glands  (adenitia ; 
bubo) ;  Ijmphadenoma ;  hemia, — inguinal,  femoral,  and  obturator,  with  their 
varietieSj — reducible,  irreducible,  and  atrangulated, — also  the  morbid  condi- 
tions of  the  sac  occaaionallj  met  mth,  viz. :  hjdrocele  of  the  sac,  and  accumu- 
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lation  of  ascitic  fluid  id  the  sac ;  various  tumoara — simple,  sarcomatous, 
carcinomatoiig,  and  vascular ;  buraal  tumoura  and  cjsts ;  undescended  ovarj 
aad  testicle,  which-may  become  inflamed  in  the  ioguioal  canal;  bydrocele, 
aimple  or  diffuae,  of  the  cord,  and  ha^matocele  of  the  cord ;  psoas  and  iliac 
absoess ;  perityphlitic  and  perinepbritic  abscess ;  hip-joint  disease ;  sjnovitis 
and  suppuration  in  the  hip-joint ;  dialocation,  congenital  and  acquired,  of 

I  the  hip«joint;  rider's  bone,  attributed  to  ossification  of  the  tendon  of  the 
adductor  longua  or  magnus  aa  a  con8eqiience  of  injurj. 

The  Bpaee  allotted  to  this  article  preventa  an  elaborate  description  being 

tgiven  of  the  differential  diagnosie  of  the  numerous  conditiona  juat  mentioned, 

[and,  therefore»  it  muat  suffice  if  a  shorfc  account  be  given  of  the  procedure 
be  adopted,  and  the  points  to  be  borne  in  mind,  in  making  a  diagnosia  of 

^the  natnre  of  a  lump»  9welling,  or  tumour  in  the  groin, 

1.  The  Age  of  the  Patient. — Such  conditiona  aa  aneurjsm,  nialignant 
tamours,  and  riders  bone  are  unlikelj  to  be  met  with  in  the  very  young, 
while  in  the  aged  tuberculous  leaions  are  rare. 

2.  History  of  the  Čase,  ^ — ^A  history  of  injury  ehould  be  carefully 
inquired  into;  acciirate  information  ahould  be  obtained  about  former 
ilkiesses  and  injuries  and  previouB  operations,  The  sndden  appearance  of 
the  8welling  wonld  eUminate  the  dififerent  varietiea  of  tumour,  but  might 
BUggest  herniii  or  aneury8m.     The  rapidity  in  growth  of  the  8welling  may 

|Vary  between  wide  limits — a  tumour,  ahnoat  fltationary  as   regards  size, 
'might  be  a  hjdrocele  or  one  of  the  aimple  tumours,  whereas  rapid  increase 
in  growth  might  point  to  maligoant  disease,  abBceaa,  aneury8m,  etc. 

3.  The  Character  of  the  Swelling.^ — If  it  disappears  on  manipulation  it 
is  un]ikely  to  be  anything  but  a  hernia  or  a  congenital  hydrooele;  if  it 

much  reduoed  in  size  on  f^ressure  or  by  position  it  may  be  a  varix,  or  a 

psoas,  or  iliac  absceas.     It  is  certain  to  be  a  varix  if  pressure  above  increases 

ita  size.    Eesonance  on  percusflion  wonld  suggest  an  enterocele.    The  presence 

'of  fluctuation  would  eliminate  a  large  class  of  BweUings,  e,g.  the  ttimours 

proper,  etc,,  but  would  indicate  glandular  and  simple  abscess  and  rarely 

anearyam.      Impulse  on  coughing  is  preeent  in  reducible  and  iireducible 

hemia,  psoas  abscess,  and  variic,  and  occaaionaIly  in  cy8t8.      A  piilsating 

-tumour  is  probably  an  aneurjsm,  or  a  vascular  malignant  growtIi,  possiblj 

.  swelling,  fluid  or  even  Bolid,  with  pulsation  communicated  from  the  femoral 

^ftrtery.     The  presence  of  a  thrill  ia  characteristic  of  aa  aneury8m,  or  more 

ly  of  a  fluid  tumour  lying  on  the  femoral  artery.     Pain  is  a  prominent 

aptom  in  inflammatory  conditions,  in  neuioma,  and  in  tumours  which 

'prees  upon  8ensory  nerves. 

4.  Signs  of  inflammation  should  also  be  noted.  The  8welling  may  be 
[irimarily  an  inflammatory  one,  e.g,  abscess ;  or  a  pre*existing  tumour,  €.g. 

Fan  aneury8m  may  become  inflamed. 

5.  It  is  important  to  ascertain  the  eiistence  of  morbid  conditiona  in 
y  ftny  other  part  of  the  body  which  may  have  an  important  bearing  on  the 
iMion  in  the  groin.      Abdominal  sj^optoms  are,  of  course,  a  prominent 

feature  in  Htrangulated  hemia  and  perityphlitic  abscess,  and  thcir  occur- 

ence  should  be  carefully  noted»     Tbus,  enlarged  Ijmphatic  glaruls  in  the 

[0eck  and  axilla,  as  weH  as  in  the  groin,  aaaociated  with  an^mia,  would 

oonfirm  a  diagnoBis  of  Hodgkin's  diseaae,  and  8imilarly  a  diagnosia  of 

tuberculosis  or  8yphiIiB  might  be  made. 

6.  In  the  examination  of  the  tumour  it  should  be  carefully  ancertained 
if  the  tumour  in  the  groin  is  conflned  to  the  groin,  or  if  it  exteDd0  into 

30ther  regiom     Attention  to  this  point  might  conlirm  a  diagnosis  of,  e.g. 
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II L   InJURIES  OF  THE  Groin 

Didocationa  of  the  femur  and  fractiires  of  the  femur  and  of  the  pelvis 
are  described  in  arbicles  devoted  to  these  subjects,  and  the  pofisibilitj  of 
suppuration  foIlowmg  separation  of  the  npper  epiphyais  of  the  femur  should 
be  borne  in  niind.  Gunahot  woiinda  are,  eepeciallj  durmg  warftire,  very 
comnion,  and  the  natnre  and  extent  of  the  injury  dependa  upon  the  size  and 
shape  of  the  projectile — an  expanding  buUet  inllicting  a  very  much  more 
aerious  injorj  botli  upon  the  tiflsues  and  the  bones  than  a  non-expanding 
hullet ;  upoo  the  velocitj  of  the  projectile— the  greater  the  velocity  the 
less  flerious  the  injiirj ;  and  upon  the  distance  which  the  projectile  haa  to 
traveL  FuU  details  oo  these  points  will  be  fonnd  in  the  article  on  "  Gun- 
ahot Wounda,"  When  the  ar  ter  y  ia  injiired  a  traumatic  aneurjsm  may 
reBiilt.  Damage  to  the  vein  may  cause  an  arterio-venoua  aneurysm,  and  if 
nervea,  such  aa  the  anterior  crural,  are  divided  paraly8i8  will  result  when 
the  motor  filaments  are  implicated,  anaesthesia  when  the  flensory  filaments 
are  impUcated.  The  bone  may  eacaj^e  injury,  or  it  may  be  ahattered.  Every 
attempt  ninst  be  made  to  save  the  Umb,  for  few  operationa  are  attended  with 
a  higher  mortaUty  than  amputation  at  the  hip-joint,  whieh  such  an  injury 
wou!d  neceasitate.  Stabs  and  other  piinctured  woanda  may  produce  injnries 
fiimdar  to  those  juat  described,  with  the  reservation  that  the  subjacent  bones 
can  be,  and  iianally  are,  damaged  to  only  a  alight  extent. 

Burna  of  the  groin,  more  e8pecially  if  deep,  should  be  carefully  treated, 
for  unless  the  thigh  ia  maiutained  extended  by  eplinta  or  extension  during 
the  healing  process  a  cicatrix  niay  result,  causing  almost  incurable  flexion 
of  the  thigh, 

Great  čare  ahould  Ije  taken  to  prevent  the  suppuration  of  wounda  in  the 
groin,  for  owing  to  the  auperficial  poeition  of  the  main  veasela  deep  uleera- 
tion  may  reault  in  secondary  haemorrhage. 
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H^MATfiMESIs,  or  vomiting  of  blood  from  the  stomach,  must,  in  the  first 
inatance.  be  distinguished  from  the  diaeharge  by  the  iDOuth  of  blood  derived 
from  other  sourcea  The  commooe^t  and  most  important  of  tbeae  is 
heemoptjsis;  here  the  blorKi  m  of  a  bright  scarkt  colour,  alkaline  in 
reaction,  frothy  from  admixture  with  air,  aud  comes  up  with  a  cough,  and 
for  day8  aftervvards  the  sputum,  if  there  be  anj,  is  tinged  with  blood.  It 
is,  however,  possible  in  profuse  hsemoptjais  for  Bome  of  the  blood  to  be 
8waUowed  and  eo  give  rise  to  secondarj  hžematemeaia  In  epistaxis,  or  in 
fracture  of  the  base  of  the  sknll,  if  the  patient  be  unconacious,  the  blood 
majr  run  dowD  in  to  the  oesophagus  and  be  8walIowed,  so  that  it  enters  the 
stomach,  aod  when  rejected  is  hiematemesis.  When  the  patient  is  conacious 
the  blood  may  pass  forward  in  to  the  mouth  and  be  spat  out,  Oozing  from 
the  gume,  carioiis  teeth.  tonsUs,  or  pharynx  in  various  diseases  may  again 
aometimes  imitate  slight  hrematemesis.  Aniemic  girls  not  very  infrequently 
gpeak  of  ha\ing  brought  np  blood,  wWch  on  fnrther  inveatigation  proves  to 
l>e  very  amall  in  amoimt,  and  to  occnr  in  the  early  morning.  In  these  cases 
the  blood  is  probiibly  provided  by  the  na80-pharynx, 

Feigned  or  hyBterical  bsematemesis  is  sometimea  dne  to  indnetrions  gum- 
flueking,  to  self-made  wounda,  or  to  extraneouB  blood  or  colonred  Suids 
introduced  into  the  mouth.  The  patient*«  manner  and  behaviour  may  arouse 
suspicion.  The  mouth  and  hands  Bhould  be  carefully  examined  for 
bleeding  j)oint8,  and  the  vomit  Bubmitted  to  microscopical  and  chemical 
teets  for  bltjod. 

When  blood  ia  poured  out  into  the  oesophagus  it  may  run  down  into 
the  stomach,  and  when  8ub8equenily  vomited  is  indistinguiahable  from 
ordinary  beematemesia ;  tbis  is  particolarly  likely  to  oocur  wh*fn  the  source 
of  the  hajmorrhage  is  an  ulc-erated  varicoee  vein  near  the  lower  end  of  the 
(Bsophagua.  Sometimes  when  bleeding  takes  plače  from  the  wall8  of  the 
oe^ophagus  the  blood  does  not  enter  the  stom^ieh,  but  wella  up  without  any 
letching  or  vomiting.  This  is  sometimes  seen  in  ulcerated  varicoae  veins^ 
or  in  aortic  aQeury8m  rupturing  into  the  cesophagug;  in  \yoih  of  theee 
conditiona  the  h^pmorrhage  may  be  very  profuse,  Small  quantitie8  of  blood 
mixed  with  froth  and  niucus  may  come  from  the  oBSophaguB  in  acute 
tmumatic  cesophagitiB  due  to  the  ingestion  of  corroBive  or  initant  poisons, 
and  18  of  courge  accompanied  by  great  dy8phagia.  In  rare  instanc^js  blood 
aod  pus  nuxed  together  are  hawked  up  from  the  ceaophagus,  and  are 
dne  to  one  of  the  rare  conditioas,  phlegmonous  cESophagitis,  or  an  abflceaa 
opening  into  the  guUet.  When  aimple  ule^ration  of  the  mucous  membrane 
ot  the  cesophagus  is  present,  vomiting  from  other  cauaes  inay  be  efereaked 
with  blood. 

Hiumorrliftge  is  occa8ionally  seen  in  the  course  of  maUgnant  dtsease  of 
the  u^MopliagUB,  vvtiich  ulcerates  early  and  producea  Bymptom0  of  oeaophageal 
obstructioa.  But  it  is  noteworthy  how  axtremely  seldom  carcinoma  of  the 
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oesophaguB  ulcerates  into  the  aorta,  although  their  anatoniical  relationahip 
is  very  iutimate^ 

True  HiEMATEMESis. — CharacteTS. — The  blood  which  is  forciblj  vomited 
up  may  be  expelled  through  the  noae  as  weU  as  the  mouth.  Shortlj 
before  its  onset  the  patient  may  feel  distended,  uncomfortable,  faiut,  and 
become  blanched. 

Aa  the  vomited  blood  passes  over  the  orifice  of  the  larynx  eough  may 
be  Bet  up.  This  mnst  be  borne  in  mind,  ae  otbenviae  this  assoeiation  of 
cough  and  blood  may  be  regarded  as  proof  of  haimoptysis.  The  cough 
followB  the  haematemeais*  wherea8  io  casea  of  copious  hBemopty8is  wheD 
aome  of  the  blood  m  ewallowed  the  congb  precedes  the  htematemesis. 

C(>/oiir.— The  blood  is  U8iially  more  or  lesa  altered  in  colour,  being 
darker  from  the  action  of  the  gastric  juice ;  on  standing,  however,  it  tends 
to  pick  up  oxygen  from  the  air,  and  ao  to  become  of  a  brighter  hue ;  it  is 
accordingly  important  that  its  naked-eye  appearances  should  be  noticed  at 
once.     It  will  probably  be  acid  in  reaction  and  may  be  mixed  with  food. 

When  in  copious  ha^mateniBeifl  the  blood  is  of  an  arterial  character, 
rapid  ha^morrhage  from  an  artery  expoBed  in  a  gaatric  uleer  bas  probably 
taken  plače.  When  on  the  other  hand  it  is  black,  clotted,  and  copioua,  the 
bleeding  probably  depends  on  cirrhosiB  of  the  liver.  Small  "  cofifee  ground  " 
vomit  is  especially  aaeociated  with  carcinoma  of  the  stomach ;  the  blood  is 
thee  very  exten8ively  acted  upon  by  the  gastric  juice,  and  some  guestion 
may  arise  as  to  whethet  the  co&ee  grouod  vomit  is  blood  or  aome  article  of 
food,  drink,  or  medicine,  guch  as  coflee,  porter,  beef  tea,  charcoal,  or  even 
the  inixture  of  tea  and  perchloride  of  iron  (Bramwell),  In  such  a  čase  the 
h  temin  test  with  salt  and  hydrochloric  acid  or  the  spectroscopic  test  should 
be  employed,  as  being  more  reliable  than  microscopic  examination,  inasmuch 
as  the  corpuBcles  may  be  digested  and  de8troyed, 

Frequem^. — Eepeated  krge  hBemorrhages  may  be  due  to  ulcerated 
varicose  veins  at  the  lower  end  of  the  cesophagus  in  cirrhosis,  to  minute 
pore-like  erosions  of  the  gastric  mucoua  membrane,  or  to  gaatric  ulcer,  and 
may  so  exhaust  the  patient  as  to  be  fatal  A  eingle  heematemesis  is  rarely 
fatal  except  when  a  large  aneurjsm  burste  into  the  stomach  or  ossophagus^— - 
a  rather  rare  event.  It  bas,  however,  occurred  in  some  caees  of  ulcerated 
cBBopliageal  piles. 

Small  cofifee  ground  vomiting,  e8pecially  when  repeated,  points  to 
carcinoma  of  the  stomach ;  here  vomiting  is  reflex  and  depends  on  the 
irritation  of  the  growth.  Any  blood  that  happena  to  be  on  the  stomach  is 
accordingly  brought  up  with  the  other  gastric  contents ;  in  large  haima- 
temesis,  as  in  gastric  ulcer,  the  vomiting  is  the  resulfc  of  stimulation  of  the 
gastric  muscular  walls  by  the  distenaion  of  the  organ,  and  is  comparable  to 
the  action  of  an  enema  on  the  lower  boweL 

In  very  rare  instances  hEemorrhages  may  recur  at  intervala  over  a 
period  of  year8  with  good  health  in  between ;  this  has  been  observed  in 
splenic  ansemia  (Osler),  and  exceptionaUy  in  cirrhosis  from  varicose  veius 
at  the  lower  end  of  the  oesophagus  (Garland). 

Causes  and  Source. — The  blood  may  eome  from  the  cesophagus  or 
duodenum  as  well  as  from  the  stomach  itself 

Varicose  ossophageal  veins  are  generally  par  t  of  the  compeD8atory 
venous  anastomoais  set  up  in  hepatie  cirrhosis,  but  they  may  aleo  develop 
in  extenflive  malignant  infiltration,  for  example,  in  8econdary  melanotic 
sarcoma  of  the  liver.  where  this  induces  portal  obstruetion,  or  they  may 
be  idiopathic,  vi2.  without  any  causative  lesion. 

As  a  result  of  chronic  inllammation  the  varicose  veins  tend  to  become 
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adherent  to  the  mticous  membraDe,  and  ulceration  may  follow  ^vith  profuse 
or  even  fatal  hLemorrhage.  This  event  may  couie  on  \vithout  anj  previoas 
Bymptoms  of  ill  health,  the  underljiBg  cirrhosifl  being  quite  latent, 

Duodenal  ulcer  may  give  rise  to  regitrgitation  of  blood  into  the  stomach 
and  htematemesis.  Ordiiiary  duodenal  ulcere  are  found  in  the  first  part  of 
the  duodenuni ;  haemorrhage  may  aleo  occur  from  the  ulceration  and  passage 
of  gall-Btones  into  the  duodenum.  An  abdominal  aneurjsm  nipturiiig  into 
the  duodenum  hm  been  known  to  give  rise  to  fatal  ha^matemeais,  while  an 
hepatic  aneuTyam  bnrating  into  the  bile  duct  may  also  be  a  cause  of 
hffimatemesis,  though  meleona  alone  Ib  more  often  recorded. 

In  the  stomach  the  leaions  that  give  rise  to  hiematemesis  may  be 
divided  into 

(1)  Grofls  lesions, 

(2)  More  tainute  leaions  of  the  mucoua  membrane. 

(L)  Gross  Lesiotis. — ^Gaatric  ulcer  ia  more  fre(|uent  in  amemic  young 
women,  and  is  then  commonest  near  the  pyloru8.  It  also  occurs  in  men  at 
a  more  advanced  age,  and  is  often  more  extanaive  and  firmly  adherent  to 
neighbouring  viacera  than  in  the  first  category ;  it  may  be  aituated  in  any 
part  of  the  st-omach.  Eepeated  and  large  hiumorrhages  may  occur  from 
minnte  abrasions  of  the  gastric  mucous  membrane,  "  pore-Uke  erosions/'  or 
*'  exulceratio  8implex/' 

Small  ulcera  may  supervene  in  chronic  engorgements  of  the  Btomach  aa 
the  result  of  localised  hiemorrhages  into  the  mucooB  coat,  The  ulceration 
may  open  up  a  vessel  and  give  rise  to  profuse  hiematemesis,  and  from  their 
minute  size  they  may  ea8ily  be  overlooked,  Possibly  some  caaes  of  fatal 
haematemeeis,  where  the  stomach  bas  been  deacribed  as  perfectly  healthy,  are 
of  this  eategory,  These  small  nlcers  are  often  seen  near  the  cardiac  orifice ; 
in  the  paasive  congestion  due  to  cirrhosis  theae  ulcera  usually  open  up  a 
vein,  while  in  that  due  to  cardiac  disease  an  artery  is  eroded  (S,  Fenwick). 

Varicose  veins  of  the  stomach  are  much  rarer  than  in  the  lower  part  of 
the  cesophaguB,  but  may  give  rise  to  severe  htematemesis. 

Other  rare  cauaes  of  h^ematemesis  are  aneuryams  of  the  gaatric.  splenic, 

or  hepatic  arteries  opening  into  the  stomach.     Carcinoma  of  the  stomach 

I  may  arise  at  the  cardiac  orifice,  at  the  cardiac  end,  at  the  pylorus,  or  may 

in  vol  ve  the  whole  of  the  organ.     The  hjKmorrhage  is  usually  alight,  rarely 

profuse,  and,  as  already  pointed  out,  the  blood  is  apt  to  be  retained  in  the 

.stomach,  and  as  a  retsult  of  the  action  of  the  gastric  juice  become  bkck  or 

poofifee   ground"  in  appearance.      In  very  rare  inatances  a  malignant 

Igroirth  may  invade  the  stomach  from  without,  and  give  rise  to  hiema- 

ftoQi6Bi&     The  writer  haa  aeen  this  in  a  caae  of  carcinoma  of  the  left  supra- 

I  renal  body* 

(ii.)  More  minute  leaions  of  the  gastric  mucous  membrane  occur  in  aci^ 

gaatritis.     This  may  be  of  local  origin,  and  follow  the  ingeation  of  toxic 

;flaidB,  such  aa   large    quantitie8    of  špirit,  acids,    phosphoriis,    or    other 

In  chronic  enkrgement  of  the  stomach  depending  on  the  backward 

of  heart  diaeaae,  hepatic  cirrhosia,  tbrombosia  of  the  portal  vein, 

or  compression  of  the  gastric  veins  by  adheaiona,  intlammatory  and  degenera- 

tive  changes  in  the  mucous  membrane  of  the  stomach  are  readily  set  up, 

with  the  reault  that  ooring  of  blood  followB.     In  chronic  engorgement  of  the 

,  itomac^h  the  further  change  of  gaatritis  may  be  readily  set  up  by  8wallowing 

[tlie  pus    and    micro-organisms    preaont  in  dental  caries    and    pyarrhiea 

Iveolaria.    In  cirrhosia  of  the  liver  it  is  generally  assumed  that  hiematemesia 

ijr  be  due  to  a  wide8pread  venous  or  capillary  oozing,  but  it  ia  probable 
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that  in  addition  to  the  venous  stasis  some  degenerative  changes  ia  the 
mucoua  meiiibrane  are  oeceasarjr  to  allow  of  the  extravaaation  of  blood*  In 
splenic  ansemia,  however,  hiematemesis  haa  been  explamed  by  Oaler  as  being 
purelj  mecbanical  and  dne  to  venous  engorgement. 

Changes  in  the  gastric  mucous  membrane  maj  be  part  of  a  general  con- 
difcion,  and  may  be  Becondarj  to  severe  hsemic  infections  or  intoxicationB, 
such  as  yeOow  fe%^er,  icterus  gravis,  acute  yellow  atrophy  of  the  liver,  and 
the  hsemorrhagic  or  malignant  forma  of  the  epecific  fevers.  In  thesa,  and 
Bometimes  in  pjiemic  and  aepticaemic  states,  blood  may  be  extrava8ated  in 
varjing  amonnts  in  to  the  gtomoch.  In  diphtheria  marked  degeneration  of 
the  gastric  mucous  membrane  is  met  with,  and  blooii  raaj  be  found  in  the 
vomit  in  caaes  that  are  not  of  the  htismorrhagic  type. 

Hicimatemeais  is  very  rare  in  typhoid  fever,  but  haa  been  known  to  occur 
and  is  correlated  wibh  the  rare  lesion  of  typhoid  ulcers  in  that  organ.  In  a 
few  instances  pneumonia  is  accompanied  by  hipmatemesis,  dne  to  8econdary 
nlceration  in  the  stomach  or  duodenum,  Hismatemesia  may  occur  in 
haemorrhagic  statea,  anch  as  purpura  hsemorrhagica,  leukaemia,  pernicions 
auccmia,  and  hjjemophiha.  It  haa  also  been  observed  in  association  with 
urbicaria,  and  the  t%vo  are  doubtless  manifesta tions  of  the  aame  underlying 
blood  State. 

Haematemeaia  is  eaid  to  represent  menstmation.  It  ia,  however,  quite 
poflfiible  that  the  explanation  of  some  of  theae  caaes  of  vicarious  menatruation 
is  that  there  is  a  chronic  gastric  ulcer  which  periodicallj  bleeda,  while  in 
others  the  htemorrhage  may  have  been  feigned.  Vicarions  menstmation 
wa8  recognised  by  Sir  Thomas  Watson,  but  at  the  present  tirne  most 
practising  phy8icians  will  endorse  the  late  Dr.  J.  Matthewa  Duncans 
dictiim— "  I  have  aU  my  Ufe  been  on  the  look-out  for  it"  (vicarioua 
menstmation),  '*  but  I  have  never  seen  an  example,  and  do  not  expect  to 
do  so/;  ^ 

Diagno^is. — Sudden  haernatemesis  without  anj  history  of  previoua  illness" 
is  in  a  middle-aged  patient  most  likely  to  be  due  to  lateot  cirrhosis  of  the 
hver.  If  the  Uver  and  spleen  are  found  to  be  enlarged,  and  the  individual/s 
habits  are  known  to  be  alcoholie,  the  diagnoais  is  strengthened.  If  the 
sudden  heemorrhage  is  accompanied  by  the  rapid  developrnent  of  aacites, 
thrombosis  of  the  portal  vein  should  be  thought  of  Great  enlargement  of 
the  spleen  wonld  point  to  apleno-medullarj  leukiemia  or  splenic  aneemia, 
and  a  blood  examination  should  be  made  to  elucidate  the  diagnosis. 

A  large  ha^matemesis  may  occur  froni  acute  gastritis  due  to  recent 
alcoholic  excess,  and  the  question  win  arise  as  to  \vhether  there  is  latent 
cirrhosis  as  well.  The  absence  of  any  evidence  of  cirihosia  and  the 
occurrence  of  haematemesis  in  a  young  man  are  in  favour  of  alcoholic 
gaatritis. 

If  there  haa  been  dyspepsia  for  some  tirne  before  the  onset  of  haema- 
temeais  the  cauae  may  be  gastric  ulcer,  carcinoma  of  the  stomach,  cirrhosis,  or 
dnodenal  ulcer.  If  the  patient  is  a  young  ana?mic  won)an  and  the  bsKmorrhage 
is  copious,  the  probabilities  are  strongly  in  favour  of  a  gastric  ulcer ;  this 
will  be  supported  by  a  bistorj  of  pain,  which  coming  on  directly  after  food  ia 
relieved  by  voniiting,  and  by  finding  a  point  of  maximnm  tenderneas  on  deep 
presaure  over  the  stomach ;  with  aimple  pore-like  erosiona  of  the  gastric 
mucoua  membrane,  tenderoess,  however,  may  be  abaent,  though  the  hiema- 
temesis  may  be  frequent1y  repeated  and  severe.  Exaniination  of  the  vomited 
mattera,  apart  from  haematemesis,  will  show  an  excess  of  hydrochlorio  acid 
in  gastric  ulcer  Melsena  follow8  bsematemesis.  In  very  rare  cases  of  bour- 
glaas  stomach  with  an  ulcer  in  the  distal  pouch,  mekena  may  occur  without 
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hsmatemesis.  In  other  cases  wbere  the  hsemarrhage  is  sligbt  melaena  alone 
may  be  noted, 

Gastric  ulcer  in  men  is  met  with  later  in  lile  than  in  the  female  sex ;  it 
is  accompanied  by  more  pain,  givea  rise  to  ana^mia,  and  niay  be  associated 
witb  arterio-sclerosia  Čare  m  ust  be  taken  to  eliininate  carcinoma,  cirrhosig, 
and  duodenal  ulcer 

It  shoitld  be  remembered  that  carcinoma  may  develop  in  the  site  of  a 
chronic  gastrie  tJcer,  and  that  as  this  change  takes  plače  a  con-esponding 
modification  in  the  8ymptoms  may  be  observed. 

In  carcinoma  of  the  stomach  the  vomited  Ivlood  is  black,  reaembles 
*'  coffee  grounds,"  and  is  usuaUy  small  in  quantity,  bo  that  melsena  is  not 
noticed  If  tested,  the  vomit  will  probably  be  found  not  to  contain 
hydrochloric  acii  A  most  important  point  in  the  diagnoais  of  gastrie 
carcinoma  is  the  presence  of  a  tumour  in  the  stomach  or  in  its  neigh- 
bourhood  Thua  a  tumour  may  be  ftjlt  near  or  afc  the  umbilicus,  in  the  line 
of  the  falciform  ligament,  or  on  the  surface  of  the  liver,  The  age  of  the 
patient  has  a  very  definite  bearing ;  ulcer  is  common  in  early  Ufe,  while 
carcinoma  is  mre. 

K^matemesis  in  cirrhosLB  may  be  preceded  by  chronic  dy8pepsia,  but 
the  8ymptoms  are  not  so  severe  as  in  uicer  or  carcinoma,  and  tendemeaSp  if 
present,  is  general  and  much  less  than  the  localised  pain  elicitod  on  pressing 
over  a  gastrie  ulcer. 

In  duodenal  ulcer,  the  pain  and  dyspepaia  should  come  on  two  hours 
after  food,  i.e.  when  the  pyloru8  allows  the  contents  of  the  stomach  to  pass 
into  the  duodenum,  tenderness  ia  more  to  the  right  of  the  middle  line  than 
in  gastrie  ulcer,  and  the  patient  is  nearly  alway8  a  man.  Melasna  may 
pfecede  haernatemesis,  or  even  occur  without  hLcmatemesis. 

When  h^matemesis  is  associated  with  jauudico,  acute  yeUow  atrophy  of 
the  liver,  phosphorus  poisoning,  or  cholfamia  from  the  continued  effects  of 
obstructive  jaundioe  should  l^e  thought  of. 

Hsematemesis  with  fever  suggests  some  severe  infection,  while  ha^mor- 
rhage  el8ewhere  points  to  a  blood  condition  such  as  purpura,  the  malignant 
or  haDmorrhagic  forms  of  the  specilic  fevers.  pernicious  anaemia,  etc. 

Prognosis. — Hicmatemeais  is  rarely  immediatelj  fatal :  when  it  is  so  in 
cirrhoais,  the  first  hieuiorrhage  is  in  a  considerable  proportion  followed  by 
death  (Preble).  The  rupture  of  an  abdominal  aneury8m  is  of  counse  likely 
to  be  fatal  at  once,  while  the  copious  hcemorrhage  from  an  ulcerated 
dasophageal  varile ,  or  &om  a  large  artery  like  the  splenic  opened  by  a  gastrie 
ulcer,  is  much  more  prone  to  be  followed  by  immediate  grave  resulte  than 
the  small  hicmorrhages  of  malignant  diseaee,  When  large  bsemorrhagee 
ODCur  at  short  intervals,  death  may  occur  from  exhaustion ;  in  such  casea 
the  stomach  should  be  opened  and  the  bleeding  point  8urgically 
Ireftted 

HsBmatemesis  in  yellow  fever  and  in  the  malignant  forms  of  the  apecific 
fevers  is  of  oourse  indicative  of  the  worat  prognoais,  as  8howing  the  virulence 
of  the  primary  disease,  while  blood  in  the  vomit  of  cases  of  diphtheria 
Dvithout  ha^morrhages  el8ewhere  is  a  very  ominous  eign,  inasmuch  as  death 
from  cardiac  faUure  is  very  likely  to  follow,  the  neart  muscle,  like  the 
stomach,  having  undergone  toxic  degeneration. 

The  more  remote  prognosis  ia  that  of  the  morbid  lesion  responsible 
for  the  hsematemesis :  thus  the  small  "  coffee  ^(round ''  vomit  of  malignant 
disease  ia  of  in(init<:4y  more  eeriou8  imjK^rt  than  the  copious  ba3matemem0 
of  gastrie  ulcer. 

TrtatffunL — The  patient  should  be  kept  aI)fiiolutely  at  rest,  and  the  heod 
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flat  m  as  to  prevent  sjncope.     Mental  aiudetj  may  be  relieved  by  the 
hjpodermic  injection  of  morphia, 

Nothing  sboiild  be  given  by  tbe  moath,  and  thirsfc,  which  after  a  large 
heemorrbage  may  be  urgent,  should  be  relieved  by  eneraata  of  8  to  10  oz.  of 
water  every  fotir  houra  fl 

Various  8t^5ticB  maj  be  given  by  the  mouth  f or  their  local  action  on  the^ 
stomach,  such  as  acetate  of  lead  2  gre.  every  tbree  hours  ;,  gallic  acid  gra«  x,, 
combined  with  dilute  sulphurio  acid  !T\^x. ;  opium  in  various  forma,  oil  of 
tiirpentine  TH^xx.  every  six  hours.  I  have  foiind  half*dracbni  doses  of 
Euspini  s  8typtic  in  an  onnce  of  water  act  well ;  suprarenal  extracfc  by  the 
mouth  haa  receiitly  been  suggested  aa  a  local  8typtic,  In  order  to  increaae 
the  coaguLiting  power  of  the  blood,  calcium  cbloride  in  fuU  doaes  (gra.  xxx,) 
every  two  hours  for  a  few  doses  may  be  tried.  The  hypodermic  injection  of ^ 
gelatine  bas  been  employed  witb  the  same  object  H 

The  hypoderniiG  injection  of  ergotin  or  digitalin  is  not  advisable.  The 
local  appUcation  of  an  ice-bag  over  the  stomach  has  been  widely  recom- 
mended,  does  not  appear  to  do  any  harm,  and  may  do  good  in  severni  ways. 

In  cases  with  very  severe  an^emia  and  collapse,  intravenous  transfusion 
of  saline  aolution  should  be  reaorted  to.  When  large  hsemorrhages  are 
repeated  at  short  intervala,  or  small  hžemorrhages  occur  very  frequently,  the 
abdomen  should  be  opened,  the  stomach  iuciaed,  and  the  mucous  membrane 
examined,  any  ulcer  or  pore-Hke  erosion  should  be  treated  siirgically- 

In  repeated  ha^matemesis  of  splenic  anaemia  BpleDectomy  has  been  known 
to  prove  a  curative  measure. 

It  is  advisable  to  give  a  purge,  blue  piU,  and  haustua  sennje  two  dayB 
after  hsematemeais  due  to  cirrhoais ;  in  cases  of  ulcer  it  is  vriaest  to  be 
content  with  euemata. 

The  dietetic  and  furtber  treatment  varies  with  the  cause ;  thus  in  gastric 
ulcer,  rectal  feeding  should  be  the  rule  for  about  two  week0,  whereaa  in 
cirrhosis  Hquid  food  may  be  cautiou8ly  given,  provided  there  is  no  recui*- 
renče  two  or  three  day8  after  the  haematemesis.  In  the  smaller  hsema- 
temesis  of  maUgnant  disease  and  that  Bymptomatic  of  fevera  and  h*emor- 
rhagic  disease,  food  should  be  given  earlier. 

LITERATURE.— B.  Bramwell,  Studies  in  CUnical  Medicine,  ¥oL  i.  p.  13.— DiKU- 
LAFOV  (exiilceratio  aimples).  La.  predse  mMicaU,  Janaarj  19,  18&S.^DuncaN|  J.  HATTttKWs. 
Mtdical  Times  and  OazeUe,  1884*  toL  i.  p.  141  (vicarious  mcnfltramtion).— Fenwick.  Ulcer  of 
the  Slamach  and  Ihiodenum,  1000. — Oakland.  Trans,  AssocmL  American  Fhys%cianSt  1896» 
p,  20fi. — OsLER  (splenic  ametnia).  Edinburgh  Medical  Jmimal^  1899,  p.  441. — Pheble  (Bi^tj 
latal  casea  of  ga&tro-iiiteattiiiil  hajmorrliage  dme  to  cirrhosia),  Avierican  Journal  o/  ihe 
Medical  Sc%ciu»a,  vol.  cxix*  p»  263. — Štev  en,  J,  L.  (pore -like  erosion  of  gftstric  arteriea)* 
Glasgov)  Ahdical  Jmimalj  voL  li,  p,  5,  1899. — WATaoN|  T.  Principlea  aTid  Pradice  qf  Medicine, 
1872»  vol.  iL  p.  47S. 
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Conditions  of  Occurrence. — Hsematoma  anriB,  otherwi&e  known  as  othsema- 
toma,  or  the  insane  ear,  occurs  ia  its  tjpical  form  in  peraons  of  nnsound 
mitid.  A  few  instances  have  been  recorded  of  the  occurrence  of  an  appa- 
rently  similar  condition  nnassociated  with  in8anity,  but  in  ali  probability 
either  these  cascs  are  purely  traumatic  in  origin,  and  therefore  essentially 
diBsimilar^  or  the  patients  are  of  degenerate  habitSi  and  mentally  not  far 
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removed  from  the  overtly  msane.     The  broad  fact  remaina  that  it  is  in 

lunatic  aajlums  that  the  great  majoritj  of  such  caaee  are  found,      Even 

[  among  the  iosane,  however,  oaly  a  certain  small  proportion  suffer,  estimated 

by  LeEnox  Brovrae  at  2*24  per  cent,  by  CampbeU  at  2v23  per  cent,  and  by 

I^ngdon  Dovvn  as  high  as  3*6  per  cent  of  male  congenital  idiota.     It  may 

be  noted  that  these  figures  over-eatimate  rather  than  under-eatimate  the 

[ATerage  frequency  in  most  modern  a8yluni8.     The  number  of  men  attected  is 

|i©latively  greater  than  the  number  of  women.    A  8omewhat  pecuUar  and  in- 

I  explicable  fact  is  that  the  lef t  ear  is  much  more  commonlj  involved  than  the 

I  right,    Moreover,  when  both  ears  are  impUcated,  as  they  are  in  abou t  one-  third 

of  the  total  number  of  caaes,  it  is  the  left  which  is  usually  firet  affected. 

There  is  no  particular  form  of  in8anity  excluaively  associated  with 
othflematoma.  It  haa  been  found  in  ali  the  more  common  varietiea,  biit 
there  is  some  di!!erence  of  opinion  concerning  the  typee  with  which  it  is 
,  e8pecial]y  correkted.  Clouston  statea  that  it  is  very  common  in  general 
'pimlyBis,  and  is  Bometimea  seen  in  bad  casea  of  mania  of  the  chronic 
variety,  sometimee  in  chronic  epileptics,  occasionally  in  agitated  and  con- 
vnlaive  melancholia,  and  rarely  in  dementia.  Lennox  Browne  found  that 
it  occnrred  for  the  most  part  in  patients  subject  to  attacks  of  a  violent  and 
paroxyBmal  character*  Out  of  thirty-two  cases  collected  by  Mm,  aeventeen 
suffered  from  mania  acute  or  chronic,  eight  from  general  paraljais,  five  from 
epLlepsy,  and  only  two  from  dementia  (not  epileptic).  Langdon  Down,  in 
noting  its  frequency  in  male  congenital  idiots,  atates  that  it  is  rare  in 
female  idiota  and  in  accidental  idiocy,  that  it  may  be  found  in  idiocy 
ariaing  from  developmental  causes,  but  almoat  never  when  the  cause  is 
operative  in  the  early  day8  of  poet-uterine  life,  The  majority  of  idiot« 
whom  he  obaerved  to  be  subject  to  othfematomata  were  also  epileptic,  and 
in  ali  the  element  of  excitement  waa  exGeflsive. 

Ctinkal  Feutures.  —  Othaematonm  of  the  insane  first' appears  as  a 
8welling  in  the  extemal  ear,  and  is  almoat  invariably  limiti  to  the  car- 
tUaginous  portion.  It  starta  most  commonly  in  the  helix,  and  may  then  be 
t  bounded  by  the  line  of  the  anti-helix,  or  may  extend  more  widely.  Lees 
1  &equently  it  begins  elBewhere,  as  in  the  concha  or  fossa  triangularis,  and 
only  very  rarely  in  the  extenial  auditory  meatua  In  its  earliest  stage 
there  oocurs  a  small,  8omewhat  red  or  livid,  tense,  cystic  Bwelling  which 
tends  to  inerease  more  or  less  rapidly,  uotil  in  the  course  of  a  few  day8  it 
attains  the  size  of  a  hazel  nut  or  a  hen^s  egg.  The  surface  may  be  quit6 
[  fimooth,  or  may  retain  traces  of  the  ridges  in  the  fossa  of  the  helix.  Some 
irritation  and  discomtbrt  are  usually  present,  but  seldom  actual  pain,  and 
there  are  no  subjective  auditory  symptoms  euch  as  deafness  or  tinnitus 
nolesa  the  extemal  meatus  is  implicated.  If  proper  treatment  be  with- 
held  the  cy8t  continues  to  enlarge,  and  may  ultiniately  nipture,  discharging 
a  bloody  or  gelatinous  fluii  After  a  week  or  two,  unless  the  procesa  is 
interrupted  by  fresh  hffimorrhages,  the  ey8t  contents  begin  to  be  absorbed« 
the  cy8t  wall  undergoes  shrinkage,  and  ultimately  the  auricle  becomes  greatly 
atrophied,  puckered,  and  permanently  distorted.  In  exoeptional  cases, 
quite  apart  from  any  surgical  interference,  there  may  oocur  accidental 
inoculation  with  pyogenic  mierohes,  suppuration  sets  in,  and  the  cyst  con- 
tents become  purulent.  Such  a  condition  may,  though  rarely  under 
lantiseptic  treatment,  lead  to  6Xtensive  neoroeia  and  gangrene  of  the 
extenial  ear. 

It  is  worthy  of  note  that  the  prompt  application  of  blistering  fluid  to 
tiie  site  of  the  swelliiig  may,  and  very  often  does,  not  only  arrest  its  further 
ooufse,  but  greatly  diminishes  the  amount  of  the  8ttbeeq^u6nt  deformitj. 
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Mm'hid  Armtomy. — £}ciLtQina,tion  of  a  recent  čase  of  othsematoma  of  the  insane 
reveals  the  presence  of  an  irregular  cjstic  eavltj  situate  iisually  between  the 
anterior  perlcboudritim  and  the  cartilage  of  the  piiioa^  as  if  thea«  structiires  had 
been  torn  asuoder  by  an  effusion  of  blood.  The  cyst  contents  present  great 
diversitj  of  appea ranče,  being  sometimes  dark  red  in  colour  and  watery  in  con- 
sistence,  aonaetiuies  pale  yellow,  translucent,  and  gelatinous.  The  effusion  for  the 
moat  part  consists  ot  blood  in  varioua  st^es  of  coagalatioii  and  decolorisation. 
Tbe  wall  of  the  cyst  shows  an  irregular  lining  of  granulation  tissue  with  newly- 
formed  blood- vessels,  whicb  are  often  exteDsively  degenerabed.  The  adiacent 
cartilage  shows  numerous  patches  of  degeneration  which  are  described  Delow. 
and  which  in  ali  probability  represent  tbe  essential  prelinunary  lesion.  In  ali 
ordinary  casea  which  bave  not  undergone  accidental  inoculabion  there  is  an 
entire  absence  of  micro  -  organisma  both  from  the  cyat  cavity  and  from  the 
diaeased  cartilage. 

As  tbe  condition  perststs,  an  increased  formation  of  granulation  tissue  lines 
the  interior  of  the  cy8t  wall,  organiaea  and  absorba  tbe  efliiaion,  and  uUiniately, 
by  \t&  further  development  into  dense  fibrons  tissue,  produces  the  extreme  per- 
manent  contraction  and  diatortion  so  characteristic  oi  long*standing  untreated 
caaes, 

Etiohgy, — Widely  divergent  view8  have  been  espressed  regarding  the 
causatioE  and  mode  of  origio  of  this  condition,  but  only  a  brief  outlioe  of 
the  more  important  theoriea  need  be  given  here.  Most  observers  would 
probably  conciir  in  the  sti^itement  that  there  is  in  the  first  instance  Bome 
IqqbX  predispoaing  condition  iinder  the  influence  of  which  the  insane  are 
i-endered  more  prone  than  those  in  full  mental  healfch,  and  in  the  second 
plače  some  local  deterniining  factor  to  the  operation  af  which  the  actual 
onset  is  dne. 

The  nature  of  the  local  predispoaing  eause  wa8  first  suggested  in  1848 
bj  Fischer,  who  discovered  the  presence  of  cjsts  in  the  ear  cartilagea  of ' 
the  insane,  and  ascribed  the  occurrence  of  hsematomata  to  primarj  haemor- 
rhage  into  them.  Subsequentlj  Virchow  in  1863,  Pareidt  in  1864,  L 
Mejer  in  1865,  and  Ti8chkow  in  1891,  confirmed  and  elaborated  tbese 
earlier  observationa.  More  reoentlj  Ford  Robertson  in  1896  completed  an 
estenaive  and  careful  examination  of  the  ear  cartUagea  both  in  the  sane 
and  in  the  insane,  and  found  that  in  each  series  of  cases  there  were  present 
degenerative  changes  similar  in  kind  but  varying  greatlj  in  degree.  The 
earUest  evidence  of  degeneration  is  observed  in  the  cartilage  cella,  which 
throughout  areaa  of  varying  eize  became  vacuolated  and  later  disintegrated 
The  yellow  elastic  fibrea  in  the  same  area  are  broken  up  into  minute  drop- 
lets  and  finally  diaappear.  The  central  portion  of  the  degenerated  patch, 
more  especially  if  large,  tends  to  nndergo  liquefaction,  thus  leading  to  the 
formation  of  a  sniail  cyst.  Vascular  granulation  tissue  then  replaces  the 
degcnerated  patch  of  cartilage  or  lines  the  wall  of  the  small  cyBt  In  fifty 
cartilages  from  presumably  sane  patients,  Ford  Eobertson  fonnd  that  no 
fewer  ihan  forty-eiglit  8howed  aome  degenerative  change,  but  he  statea  that 
in  the  majority  of  these  it  consiated  merely  in  the  loss  of  the  elastic  fibres, 
and  in  shght  degeneration  of  tlie  cartilage  cells  in  exceedingly  minute  areaa 
Granulation  tissue  rcplaced  small  areas  of  cartilage  in  eleven  cases;  but 
only  in  eight  cases  had  tlte  proceas  advanced  to  the  formation  of  a  cyst,  and 
in  no  cjise  had  vascularisation  of  the  cyst  wall  occurrcd.  In  fifty  cartilages 
from  the  insane  there  were  as  before  only  two  cases  in  which  degenerative 
changes  were  entirely  absent,  but  in  the  number  of  areas  aftecfced  and  in  the 
extent  of  tisane  involved  there  wa8  a  contraat  of  the  most  marked  kind.  Cy8t 
formation  had  occurred  in  no  fewer  than  thirty  casea,  and  in  eight  of  these 
the  cy8t  wall  had  become  vasculariaed.  There  wa3,  in  short,  abnndant 
evidence  of  profound  nutritional  changes  of  a  degenerative  nature  in  the 
^  ear  cartilagea  of  the  insane  aa  compared  with  those  of  the  mentally  sound. 
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foreover,  the  joiuig  komcIb  in  the  newlT-formed  graniilation  ti^ue  were 
themselTes  ertensi^j  degenerated,  and  therebj  rendered  undulj  liable  to 
raptore. 

Manj  otber  6XpIaiiatioiis  have  been  ofifered  of  the  prodi^osition  of  the 
itiflaiie  to  othaematoma,  but  theee  are  mtlier  tentative  suggestions  than 
atatonenta  of  actual  fact.  Thus  Alexander  Bobertaon  considered  that  a 
koal  Taacular  engorgement  produced  by  disturbance  of  tbe  eerTJcal  ^mpa- 
thetic  sjBtem  was  the  eneatial  predispoaing  oauae,  and  in  this  hypotb66ia 
he  was  aupported  hj  Pieteisen  and  otbeia.  An  obvioos  comment  is  that  in 
exophthal]nic  goitre — a  disease  in  whicb  extrenie  distnrbance  of  the  oenrical 
ajmpathetic  sjstem  is  undoubtedlj  present— there  is  no  apecial  piedispoai- 
tion  to  othatmatoma.  Even  such  conditions  as  a  blood  d^BdaBia^  a  lesion  of 
the  restiform  bodie^,  etc»  have  been  alleged  to  be  the  chief  cansal  agenta. 

In  ali  probabilitr  the  actual  effuaion  of  blood  trom  the  diaeaaed  new 
Tessela  in  the  degenerative  ear  cartilage  is  detenuined  by  aome  insignificant 
tranmafeism.  A  sUght  accidental  blow^  or  even  the  mere  frietion  of  the  ear 
between  the  head  and  the  pillow  in  a  restless  patient  would  suffice.  It  is 
quite  unneceasaij  to  aasume  that  thare  has  invariablj  tnaen  rough  or  careleea 
treatment  or  a  severe  local  contusion,  and  it  is  quite  erroneous  to  maintain, 
as  has  been  done  by  aeveral  writer8,  that  aU  cases  of  othsematoma  are  purely 
traumatic  in  origin, 

Onset  apart  from  Insanity, — ^Cases  of  ba^matoma  auris  in  perBons  \vho 
are  not  under  treatment  for  mental  disease  do  imdoubtedly  occur,  and  mav 
be  included  in  one  of  two  cat^oiies,  If  the  subjecta  are  in  full  mental 
health  with  undegenerated  ear  cartilages,  the  condition  is  unknown  apart 
from  severe  local  injnrj,  e.ff.  fracture  of  the  cartUage  and  laceration  of 
healthj  veasels.  It  has  been  known  to  oocur  at  football,  boxing.  wrestUng, 
or  in  other  circumstances  where  the  ears  are  erpoaed  to  considerable  riolene©^ 
but  even  then  it  is  esceedinglj  rarcL  Moreover.  the  frequency  with  which 
aome  children  receive  a  violent  box  on  the  ear  without  any  damage  of  this 
nature,  8how8  that,  when  the  veasels  and  cartilages  are  healthy,  h:emonrhage 
is  not  r6adUy  produced.  Another  dass  of  patients«  however,  though  not 
confined  in  asylums  for  the  insane,  includes  those  of  d^enerate  mental 
powers,  alooholic  habits,  etc.  From  the  reeearchee  of  Ford  Kobertson  on  the 
ear  cartilages  of  the  preBumably  sane  it  is  permisBible  to  infer  that  in  such 
eaaee  eonsiderable  degeneration  of  the  cartilage  is  also  present.  In  other 
word8,  tbese  represant  a  group  of  tranaitional  cases  in  whieh  the  degenera- 
tion is  not  80  advanced  as  it  is  in  the  insane,  but  vet  8ufiiciently  marked  to 
aUow  hcemorrhage  to  occur  from  an  injury  of  only  moderate  8everity.  The 
lit<erature  of  the  subject  abounds  with  cases  which  support  this  view. 

JUiatum  io  Mierohic  InfddiofiL — The  earUest  reference  to  the  infective  ori^ti  of 
*" — Datoma  wa8  made  in  1846  by  Leubuscher,  who  applied  the  term  orysipel»s 
tihe  to  the  ootiditioiL    Sub8eq"uenUy»  from  1892  to  \>^'m\  PilU/rl  publisiied  the 
resolts  of  a  bacteriological  research,  from  vhich  he  oor  ihe  ordinarj 

luilDatoiiia  aoris  of  the  ins&ne  is  dne  to  a  streptocoocus  1 1  ^  Ua  from  the 

•traptococcus  |iyogenes  vel  erysipelati&.  V&s&ale,  quotecl  by  Putiizzi,  falled  to  fiud 
any  organism  in  one  ciise  examined  by  him.  In  1694  Octidall  »tated  that  out  of 
•even  oases  five  8howed  the  presence  of  the  pvogenic  stAphylococci,  both  aurcus  njid 
albtti^  while  two  were  absolut«:ly  sierile.  The  attention  of  thr  writ«r  wms  ciirectod 
to  this  subject  in  189&,  and  two  typical  cases  of  otha^mjitonia  were  exaii]ined.  In 
each  the  cy8t  content«  were  at  firat  perfeetly  free  from  micro-orijrauiHmii,  but  in 
ooe  čase  accident^al  inoculatton  sub8equent1y  occurred,  the  cy8t  eontenU  becjurne 
pumkmti  and  then,  and  not  till  then,  »treptococci  were  al>undantly  prosent 
Flseai  of  ear  cartilase  showiiig  the  early  degenerative  chanseA  which  preoedo  tbe 
otiset  of  an  actual  hiematoma  were  also  investig&ttxl,  but  nu  bacteria  wara 
dsieeted. 
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Tbe  oi'^anisms  so  freq«ently  preseot  raust  be  either  the  cause  or  an  accident  of 
the  conditioo.  Iti  the  former  case^  either  they  must  ha  ve  the  power  of  produciog 
those  early  degenerative  cFianges  in  the  cartilage  which  preceae  the  formation  of 
the  hoematoma,  or  they  m  ust  by  their  presen ce  determine  the  occurrence  of  the 
hiijmatoom  from  a  degenerated  pat-ch  already  presetit,  or  from  liealthv'  cartilage, 
There  ia,  however,  absolutely  no  proof  that  micro-organisras  are  at  ali  related  to 
simple  cartilage  degeneration.  Heoce,  if  the  presence  of  micro-organisms  is  not  to 
be  considered  purelv  accidental,  it  must  be  shown  that  they  are  the  direct  cause  of 
the  bffimatonia.  This  is  the  position  for  which  Pellizzi  contenda,  and  which 
Goodall  iii  inclined  to  support,  but  it  is  quite  nntenable,  for  tbe  following 
reasons  :— (1)  The  cases  quoted  by  Pellizzi,  Goodall,  and  the  writer,  show  that  no 
single  organisin  ean  be  regarded  as  the  specific  cause,  since  at  least  three  different 
varieties  hava  beeii  found,  (2)  The  results  of  Vassale,  Goodall,  and  the  writer, 
further  show  that  organisma  are  by  no  means  constantly  present^  but  that  there  is 
a  considerable  proportion  of  cases  which»  when  examinea  with  ali  due  care»  give 
purely  negative  results.  (3)  By  inoculation  of  pure  cul  tu  res  Pellizzi  h  as  con- 
sistently  lailed  to  reproduce  tne  condition^  causing  8imply  inflammation  and 
suppuration  in  varying  d{?grees  of  severity.  (4J  The  organisma  hitherto  dis- 
covered  are  aH  identical  with  well-kaoTNrn  pyog0nic  forms  whicb  have  never  been 
fouod  to  produce  anv  condition  analogous  to  hsem atoma  auris. 

The  conclufiion^  therefor©»  i<3  which  the  evidence  raoat  strongly  points  is,  that 
the  relation  of  micro-organisms  to  otha^ni atoma  is  purelj  accidental  It  is  not 
the  presence  of  organisms  that  determines  the  formation  of  the  htumatoma,  but, 
on  the  coatrary,  it  ia  the  hfematoma  that  affords  a  subsequent  nidua  for  organism«. 
Nor  is  it  di  the  uit  to  understand  how  siich  access  may  be  obtained-  Any  sub- 
cutanef>us  etfusion  is  more  or  less  liable  to  beeome  inoculated,  and,  in  the  insane, 
this  liability  ia  conaiderablv  increaaed,  more  especially  when  such  an  exposed 
part  as  the  ear  is  atfected.  For,  owing  to  the  careleasness,  or  restlessness,  or  actual 
violence  of  the  patient,  or  owing  toTiia  fingering  the  damaged  part,  there  may 
readily  be  prudiiced  an  abrasion  which  may  becorae  the  channel  of  infection. 

Prognosis, — ^The  result  to  the  auricle  affected  depends  chiefij  on  the 
promptitude  witb  which  suitable  treiitment  is  applied.  If  the  coodition  be 
permitted  to  develop  to  its  full  extent  witho\it  aiiy  remedial  measureB  being 
undertaken,  the  Bubaequent  deformitj  is  usuallj  extrenie ;  wliereas  the 
early  appUcation  of  blisteriTig  fluid  usuallf  succeeda  in  arresting  the 
progress  of  tbe  effusion,  and  in  very  greatly  diminishiiig  the  arnoant  of  per- 
manent  deformitj. 

The  prognoBtic  valne  of  othžematoma  as  regarda  the  progress  of  the 
mental  malady  is  important.  Its  presence  Ib  indicative  of  wideflpread  and 
profound  nutrifcional  changes,  and  a  corresponding  extent  and  degree  of 
cerebral  degenemtion.  The  prospect  of  ultimate  recoverj  is,  therefore,  very 
slight.  Clonston  states  that  be  bas  "  seen  onlj  four  or  five  cases  perfectly 
recover  out  of  over  eighty  who  had  fully  developed  heematoma  aiiria»  and 
four  others  who  made  partial  recoveries  after  slight  threatenings  of 
hsematoma  auris  whicb  niigbt  not  have  developed  fully  or  were  stopped  by 
blistering  fluid"- 

Treatment, — The  most  effective  means  of  treatment  is  that  first 
auggeated  by  Dr,  Hearder,  and  indicated  in  the  preceding  section.  It  coniists 
in  the  application  of  bUsteriog  tliiid  to  the  auricular  surfacea  on  the  earliest 
signa  of  any  8welling  from  the  commencing  beematoma.  Its  suocess 
depends  upon  the  promptitude  with  which  the  fluid  is  painted  on,  and  the 
failure  of  the  method  is  usually  proportiouate  to  the  delay,  If,  aa  some- 
times  happens,  the  cyst  becomes  a€cidentally  inoculated  with  pyogemc 
organisms,  it  inust  be  freely  incised,  and  the  purulent  contenta  wa3hed  out 
with  antiseptie  solutions.  Except  in  these  circumstances,  however,  surgical 
iuterference  should  be  avoided  as  tending  more  to  aggravate  than  to 
improve  the  conditioo. 

LITERATURE.—!,  Iexkox  Bbowne,  JTesC  Riding  Lunatic  Asylum  EepoHs,  1875,  p.  149. 
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Haernaturia* — According  to  ite  et^mological  sense  the  term  ahould 
be  reslricted  to  cases  in  which  blood  is  effused  from  the  veasels  of  the  kidnejs, 
ureters,  or  bladder,  and  diseharged  along  with  the  urine,  excluding  from  the 
definition  urethnd  haemorrhage,  in  which  the  blood  escapes  hj  drops  or  flow8 
in  a  continuous  etream  from  the  orifice  of  the  urethra,  and  which  is  not 
properly  a  mictus  cruentus. 

The  appearance  of  blood  in  the  urine  during  micturition  is  a  sjmptom 
of  a  large  number  of  diflerent  lesions,  and,  as  seen  in  surgical  practioe,  may 
have  its  origin  in  any  of  the  diviaions  of  the  urinarj  tract.  Haematuria 
may  be  due  to  {a)  lesions  of  the  renal  parenchjma  or  the  pelvis ;  (6)  disease 
of  the  ureters;  (c)  disease  of  the  bladder;  (d)  diaease  of  the  prostate; 
(«)  disease  of  the  urethra  ;  and  (/)  disease  of  the  testicles. 

Tlie  pathological  conditiooe  wliich  are  associated  with  the  appearance  of 
blood  in  the  urine  are  therefore  veiy  various  and  numerous.  The  great 
majoritjr  come  under  the  cognisance  of  the  surgeon,  but  there  are  some 
which  belong  8trictly  to  medical  practioe,  For  ezample,  baematuria  may  be 
an  acoompiniment  of  haemophilia,  septicažmia,  typhu8,  enteric,  or  malarial 
fevers«  small-por^  scurvy,  or  purpura ;  or  it  may  be  the  direct  con8equence 
of  poisonous  agents,  such  as  canthandes,  aloohol,  turpentine,  phosphorus, 
and  arsenicv 

There  is  an  intermittent  form  of  haematuria  whiGh  has  been  deecribed 
under  the  term  "malarial  haematuria/*  more  common  in  men  than  in 
women,  and  differs  from  ordinary  *'  paroxy8mal  h^Bmaturia  "  in  the  greater 
regularity  of  the  attacks,  in  that  it  is  met  with  in  certain  districts  only,  and 
in  that  it  is  aasociated  with  the  presence  of  malarial  organisms  in  the  blood« 

What  is  called  **  endemic  htematuria  "  depends  upon  the  presence  of  a 
pamsite,  the  Bilharzia  hamatobia.  This  form  of  the  disease  is  met  with  in 
E^Tpt,  Natal,  Cape  Colony,  Mauritius,  and  in  Brazil,  and  a  8omewhat 
siniilar  ha^maturia  prevails  in  India,  due  to  the  presence  of  the  Filaria 
mnguinis  kaininu,  These  conditions  only  require  to  be  mentioned,  as  they 
are  rarely  met  with  by  practitioners  at  home.     {Ste  "  Parasites.") 

Tests. — Test^  for  blood  in  urine  may  be  divided  into  three  dasses  :-— 

(a)  MuTo$copic.—When  the  urine  is  allowed  to  stand  the  corpuscle«  and  colour- 
ing  matter  niay  fatl  as  a  deposit,  when  they  are  eaailjr  recoptiined  hy  the  miero- 
scopie  ezamination.  This  ii$  most  readLlj  seen  when  the  unne  is  &cid  or  neutral; 
but  when  it  is  alkaline  the  colouring  matter  is  Uable  to  be  diasolved  out  of  the 
corpuscles.  and  tbeae  by  imbibition  of  fluid  become  disteoded  and  appear  as 
almoat  colour  lesa  sphenes  instead  of  Hat  di8cs>  Their  ebaraoteristic  »ppearanoe 
is  therefore  lost.  OccaAi0nal]y  the  edges  may  become  serrated  from  shrivelling 
of  the  corpuscles. 

(b)  Si>ectro9copic  examination  afiPorda  a  very  deljcate  test,  Blood  even  in  very 
minute  quantiti6S  gives  the  charaet^ristic  abfiorption  banda  of  ha^moglobin  in  the 
yellow  and  green  between  the  D  and  E  Unes. 

(r)  Chemical  testa  may  be  ako  employed.  (1)  The  oddition  of  carbolie  acid  to  a 
urine  contaiuing  blood  causes  coagulation  of  any  albuniiii  which  may  be  pressnt^ 
and  aUo  clianges  the  colour  of  the  nuid  to  apeculiar  reddish  tinge.  (t)  By  boilinjg: 
the  urine  witE  caustic  »oda  and  allowing  it  to  atand  a  brick-red  precipitate  u 
tiirown  down.  (3)  Wheu  a  Uttle  glacial  aeetic  acid  and  acry8tal  of  common  aalt  is 
addsd  to  urine  eontaining  blood^  Teicbmann^s  cryatals  are  deposited.  (4)  Wlien  a 
oouple  ol  drops  of  tincture  of  guaiacum  and  half  a  drachm  of  **03Minic  ether" 
are  added  to  a  drachm  of  the  urine  in  a  test* tube  and  the  whoIe  ahaken, 
tlie  ether  dissolvea    the   re,sin  which  hoa   been  precipitated,   and    aftcr    a    fcw 
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seconds  carries  it  to  the  surface  of  the  urine*  At  the  line  oi  union  between  the 
**ozonic  ether"  and  the  fluid  Ijing  underneath  it,  if  blood  be  preient^  a  blue 
coloration  Srppears. 

Fallaoies. — R^d  širine  is  soraetimes  passed  by  patients  who  bave  taken 
solphonal  in  large  doses  or  for  a  long  period.  The  excretion  iiiay  also  he  rendered 
red  or  black  from  the  admixture  of  various  pigments  deri  ved  from  articles  of  diet 
or  medicine,  lllmbarb^  beetroot,  strawberne^,  sorreli  prickij  pe-ar,  and  logwood 
may  impart  a  red  colour.  Senna,  salicjlic  acid,  and  carboUc  acid  may  also  cause 
ooloration. 

In  microscopic  examinations,  globular  vegetable  spores  may  simulate  blood 
corpuscles.  In  usin^  the  spectroscope  it  must  be  remembered  ti  jat  logwood  gives 
a  spectrum  very  simdar  to  hrernoglubin^  and  in  eniploying  the  guaiacum  test  it 
mUBt  be  borne  m  mind  that  šaliva  gives  the  same  reaotion  as  bkiod. 

Differential  Diagnosis  of  the  SouTce  of  the  Hctmorrhage.— The  methods 
emplojed  may  be  ckssified  as  foUow8 : — 

Firstlj,  by  observing  (a)  the  phjsical  characters  of  the  urine  and  of  the 
blood-clot ;  (Ž)  the  adinixtiire  of  other  depoaits  with  the  l«lood  ;  (c)  the  tirne 
at  whieh  the  blood  appears  in  the  stream ;  (d)  the  frequency  and  duration 
of  attacks ;  and  (^ )  the  etfects  of  moveiuents  and  exercise^  or  of  complete 
rest,  in  the  course  of  an  attack,  Secondly,  by  collecting  the  urine  aeparabely 
from  the  two  ureters,  or  by  observing  blood  escaping  from  the  orifice  of  a 
iireter.  Thirdly,  hy  carefnllj  considering  iill  the  other  aecompanyiiig 
objective  and  subjective  phenomena, 

I.  (a)  Physwal  Exa'mitmtion  of  the  Vrine  and  the  Circuvutancts  connected 
wiih  the  Freseji4:.€.  of  Blood  in  the  Eva^jtaiion.— The  foUowing  questions 
muat  be  inquired  into  and  anewered  :— What  is  the  eolour  of  the  blood  ?  Is 
it  intimately  mixed  with  the  urine,  and  m  the  \vhole  stream  equally 
colourised  ?  Is  the  qnantity  of  blood  augmented  by  exercise  or  diniinished  by 
rest  ?  Ha  ve  clots  been  geen,  and  what  is  their  form  ?  Are  there  tube-caatB 
or  blood-casts  to  be  discovered,  or  are  there  other  depoaits  found  in  the 
urine  ?  Are  the  attacks  frequently  repeated  and  of  short  duration,  or  are 
they  protracted  ? 

The  colour  imparted  to  the  urine  by  the  addition  of  blood  varies  greatly 
in  intensity  and  ahade — from  a  pale  rose  colour  to  a  bright  red,  like  red 
currant  sjTup  iiiLxed  in  water,  to  a  dark  red,  to  a  colour  siiuulating  porter, 
or  to  a  brown  coloration  not  imHke  coffee.  As  a  general  rule,  however,  it 
may  be  stated  that  tltc  nearer  the  soiirce  of  ha^moiThage  is  to  the  external 
oriBce  of  the  urethra  the  lesa  ia  the  blood  altered  in  aj*pearance. 

When  the  ha^maturia  is  of  'tesical  oriffiji,  the  hrat  quantity  of  urine 
passed  may  present  a  norm  al  appearance,  e8pecially  if  the  patient  lias  beeu 
ibr  some  tirne  at  rest  in  a  recumbent  posture,  and  the  urine  is  passed  vvhile 
the  patient  is  m  bed ;  bat  in  auch  circamatances,  as  the  bladder  empties 
itself,  the  urine  gradually  becomes  more  and  more  tinged,  till  finally  the 
last  dropa  evacuated  may  be  almost  pure  blood*  This  ia  to  he  especially 
noted  in  cases  of  tumour  of  the  bladder  and  of  vci^ical  calculus,  aUo  in 
pasaive  hypenemia  of  the  bladder.  As  a  general  rule,  in  ha^morrhage  from 
the  bladder  the  urine  is  mixed  vnih  a  considerable  quantity  of  mucus,  and 
is  of  a  bright  florid  colour ;  but,  if  long  pen  t  up  in  the  viscus,  it  may  assume 
a  dark  colour  dependent  upon  the  reaction  of  the  urine,  which  in  sucli  caaes 
is  usually  alkaline.  When  due  to  veaical  calculus  the  haimorrhage  is 
increased  by  exertion,  and  in  cases  of  tumour  of  the  bladder  the  bleeding  is 
always  vrorse  after  an  attempt  has  been  made  to  examine  the  bladder  by 
instruments. 

When  the  blood  is  from  the  Mdne^s  or  the  ureters  it  is  generally  inti- 
mately  mixed  with  the  urine,  to  which  it  imparta  a  dark  8moky  colour, 
imleaa  when  the  blood  iaaues  in  considerable  quantity  from  the  pelvis  of  the 
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ti3ney,  and  flow8  rapidij  along  the  ureter,  distends  the  bladder,  and  escapea 
witbout  undergoing  much  change, 

Blood  havmg  escaped  from  the  vessels,  it8  fibrous  constituents  may 
csoagulate  into  firm  clots,  which  during  their  formatioo  maj  enUngle  Bome 
of  the  histological  elemente  of  the  structures  in  which  they  lie,  or  by  their 
firm  appearance.  form,  or  bulk  may  indicate  the  aource  of  t!ie  haernonhage. 
Clots  are  seldom  noticed  in  the  imne  uEless  in  (iases  of  abuodant  haemor- 
rhage ;  they  may  be  few  in  oumber  or  numerous ;  genenilly  they  are  soft  in 
coneistence,  and  when  emall  in  eize  they  are  easily  disaolved  in  the  urine, 
and  conBeqiiently,  if  not  looked  for  immediately  after  micburition,  they 
may  be  lost.  The  form  of  the  clot  may  he  ovoid,  or  may  be  long  and  worm- 
shaped,  or  may  resemble  in  appearance  a  well-gorged  leech.  As  to  colour 
they  are  generally  dark  red,  bot  may  vary  cM>nsiderably,  sometimes  being 
black,  bright  red,  or  they  raay  become  partly  or  wholly  discoloured — spotted 
red  in  a  grayi8h  backgronnd,  or  entirely  gmy,  When  the  clot  is  large  the 
ha^morrhage  ia  usuallj,  but  not  invariably,  from  the  bladder ;  the  clote  may 
be  BO  buge  that  they  cannot  pass  along  the  arethra  vrithont  being  broken 
up  either  by  the  repeated  contraction  of  the  bladder  or  by  meiins  of  instru- 
menta Rounded  clots  corresponding  to  the  diiimeter  of  the  ureter  may 
eecape,  or  leecb-like  ovoid  casts  may  be  tJiken  of  the  Jirat  part  of  the 
urethra,  or  long  bougie*like  coagula  from  ita  anterior  part.  While  the 
presence  of  considerable  clots  is  usuallj,  though  not  always,  conclusively 
against  the  idea  of  the  hsemorrhage  being  from  the  seereting  substance  of 
the  kidney,  the  absence  of  clots  visible  to  the  oye  proves  nothing,  If  the 
passage  of  a  long  worm-shaped  blood-clot  is  preceded  by  a  temporary  cessa- 
tion  of  the  h*niatoria,  and  ita  escape  followed  by  a  recurrence  of  the 
bleeding,  this  proves  almost  to  demonstration  that  the  clot  baa  been 
plugging  one  ureter ;  and  if,  in  addition,  the  clot  is  of  such  a  dze  as  to 
support  the  idea  of  being  a  mould  of  the  ureter,  the  evidence  is  conchiaive 
as  to  the  source  of  the  hajmorrhage.  In  renal  htematuria,  minute  coagula, 
casts  of  the  uriniferous  tubules,  may  be  discovered  in  the  urinary  sediment 
by  the  microscope,  and  may  give  evidence  by  their  form  and  shape  whence 
they  are  derived.  In  this  form  of  hajmataria  the  nuniber  of  blood  cor- 
puscles  ia  no  criterion  of  the  quantity  of  albumin  in  the  urine,  whereas  in 
haemorrhage  from  the  conducting  or  collecting  portions  of  the  urinarj  tract, 
provided  there  ia  no  pus  in  the  urine,  the  number  of  red  corpuscles  or  the 
amount  of  hicmoglobin  inay  be  accepted  as  the  measure  of  the  quautity  of 
albumin  contained  in  the  excretion. 

(b)  The  AdmixiuTe  of  otktr  Depodh  wiih  ike  Blood, — In  many  cases  of 
hffimaturia  the  only  abnormal  constituent  in  the  urine  is  blood,  while  in 
other  inatauces  it  is  mixed  with  pus,  niucus,  tuberculous  material,  portions 
of  tumours.  or  micro-organisms,  the  detection  of  vvliich  throw8  considerable 
light  on  the  etiology  of  the  malady*  The  mixture  of  the  blood  with 
d^>08its  of  another  kind  require5  only  to  be  mentioned  bere.  The  three 
most  common  are  pus,  mucus,  and  tuberculous  d<^bria  If  the  urine  is 
placed  in  a  conical  glass  and  al!owed  to  stand  for  a  few  hours,  and  the  glasa 
is  then  held  up  to  the  light.  if  pus  is  present  in  any  great  amount  the 
deposits  will  be  found  in  distinct  lajcrs  like  jgeological  stmta ;  the  bottom 
of  the  glass  is  oc^jupied  by  a  yellowi8h  deposit,  \vhich  may  be  more  or  lesa 
blood-staiued  pus,  or,  in  some  aises  of  renal  pyuria,  the  pus  may  cjirry  dowii 
mirnost  ali  the  blood  corpuscles,  so  as  to  leave  an  almost  qaite  dear  super- 
satant  tluid.  When  mucus  is  present,  on  the  other  hand,  not  uiiooiiimonly 
the  blood  corpuscles  may  be  thrown  down  first,  forming  a  kjer  at  the 
bottom  of  the  veasel,  and  following  upon  this  may  be  aeeii  a  kyer  of 
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glairy  gelatinous  material,  which  may  have  a  mddish  tint,  or  may  contain 
a  multitude  of  minute  bloody  streaks  which  intersect  it,  and  penetrate  into 
aH  parts  of  this  gelatinoiis  lajer.  la  such  cases  the  hiemorrhage  ia  usuallj 
due  to  some  lesion  iu  the  bkdder,  and  the  presence  of  such  an  amount  of 
mucuB  iB  generally  indicative  of  a  more  or  lesa  acute  vesical  catarrh.  The 
tuberculoua  deposit  can  only  be  distinguished  by  microscopic  examination, 
by  the  cultivation  of  tuberculous  baeilli,  or  by  inoculation  experijiientB. 
Beyoiid  demonstrating  the  preaence  of  blood-easts  of  the  uriniferouB  tubules 
the  microscope  may  reveal  the  exi9tence  of  other  elementa  of  coii8equenc« 
in  the  depoait  For  example,  the  character  of  the  epithelium  as  derived 
from  the  renal  parenchyma,  from  the  pelvia,  the  nreter,  or  the  bladder,  may 
greatly  asaist  one  in  diagnosis ;  or,  on  the  other  hand,  Bhould  the  urine  con- 
tain small  fragmente  of  tumouis,  parasifces,  or  bacteria,  the  haemorrhage  may 
be  explained* 

(c)  The  TiTTie  ai  which  the  Blood  appears  in  the  Streajn. — In  order  to 
aacertain  the  precise  moment  at  which  the  blood  appears  in  the  stream  it  is 
n66eafiary  for  the  surgeon  to  aee  the  patient  urinate,  and  to  observe  whether 
the  coloration  is  equal  during  the  whole  continuance  of  micturition,  or  is 
more  abundant  a  t  the  beginning  or  at  the  end  of  the  act.  The  appearance 
of  blood  at  the  beginning  of  mictnrition,  the  remainder  of  the  flow  being 
clear,  inay  be  an  indication  of  two  distinct  conditiona — the  lesion  is  either 
in  the  prostate  cloae  to  the  neck  of  the  bladder,  or  a  malady  or  injury  is 
present  in  the  urethra.  In  Bome  leaione  of  the  prostate  the  blood  may 
pass  into  the  urethra  and  accumulate  there ;  so  also  in  leaions  of  the  iirst 
portion  of  the  urethra  the  blood  may  flow  backwards  into  the  bladder  and 
mix  with  ita  contenta.  When  the  blood  originates  in  the  urethra  and 
accumulatea  there,  or  when  it  escapes  from  the  prostate  and  flowa  into  the 
urethra,  the  htematuria  is  limited  to  the  beginning  of  micturition ;  but  if 
the  quantity  of  blood  is  great,  and  flows  backward  into  the  bladder  and 
mixes  with  ita  contents,  then  the  whole  of  the  urine  becomea  more  or  less 
coloured.  Again,  in  a  lesion  at  the  neck  of  the  bladder  giving  rise  to 
haemorrhage,  the  h^ematuria  ia  not  limited  to  the  beginning  of  micturition, 
but  blood  ia  also  observed  to  escape  at  the  end  of  the  act  This  is  easily 
explained,  Between  the  acts  of  mination  the  blood  accumulates  in  the 
urethra  or  close  to  its  internal  oritice,  and  ia  expelled  with  the  first  few 
drops  of  urine  only,  that  following  being  clear ;  but  again,  before  complete 
contraction  of  the  bladder  occura,  a  fresh  hžBmorrliage  is  induced,  which 
6hows  itself  in  the  urine  last  ejected  When  the  h^morrhage  is  due  to 
injury  or  disease  of  the  urethra,  the  nature  of  the  lesion  is  generally  elearly 
indicated  by  the  circumstance  that  the  blood  is  observed  to  eecape  quite 
independently  of  micturition  ;  sometimea,  indeed,  blood  is  secn  to  fiow  from 
the  meatuB  8pontaneously.  In  cases  of  tumonr  of  the  bladder,  and  also  in 
vesical  calculus,  the  haemorrhage  is  most  profuse  at  the  end  of  micturition. 

(d)  The  Frequ€rwy  and  Duration  of  the  Attacks. — While  nothing  abso- 
lutely  definite  can  be  ascertained  by  a  close  observation  and  8tudy  of  the 
frequency  and  duration  of  the  hfematuria,  BtUl  considerable  help  may  be 
got  in  this  way  to  aid  in  a  diagnoais.  For  example,  in  many  cases  of  renal 
hiiematuria  the  blood  may  8uddenly  appear  and  juat  as  suddenly  disappear, 
soon  to  be  followed  by  a  profuse  recurrence ;  such  sudden  tranaformations 
are  in  some  cases  accompanied  by  the  expulBion  of  long  worm-8haped  clota, 
and  in  such  instances  we  niay  rea80nably  condude  that  the  sudden  clearing 
of  the  urine  haa  been  dne  to  the  ureter  being  obatructed.  The  blood  has 
coagulated  within  ita  lumen,  and  when  the  clot  becomes  displaced  a  freah, 
and  often  apparently  very  profuse,  escape  of  blood  is  observed.     When 
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aernaturia  comea  on  vrithout  being  evidently  provoked,  we  ms,j  generali/ 
flunnlBe  that  the  leaion  giviiig  rise  to  it  ifi  a  Berious  one,  althoogh  we  may 
not  be  able  to  judge  ita  site»  In  caaes  of  tiimour  of  the  bladder  tbe 
presence  of  blood  is  generallj  very  persistent,  withoiit  intervala,  and  of 
long  duration,  bo  that  the  patient  may  beeome  very  aneemic  from  losa  of 
blora,  Again,  on  the  other  hand,  we  meet  with  cases  where  heematuria 
more  or  less  profuae  bas  recurred  at  frequent  intervals ;  but  the  duration 
of  the  attacks  bas  been  short,  and  the  intervals  between  them  marked  by 
complete  abeence  of  any  blood  in  the  iirine.  Sometimea  tbere  may  be 
perioda  of  relief  extending  over  several  week8  or  even  months,  and  nsuallj 
any  freah  recurrence  of  bleeding  can  be  ezplained  by  excaa8ive  exercise  or 
unwonted  freedom  of  movement  on  the  part  of  the  patient.  If  these  con- 
ditions  are  associated  with  the  ahaence  of  vesical  Bymptom8,  the  strong 
presumption  is  in  favour  of  the  hffimorrhage  l>eing  renal  in  origio  and 
againat  the  hjrpothesis  that  the  blood  is  flowiog  from  an  ulcerated  surtace ; 
the  total  duration  of  the  symptomB  is  aleoan  important  guide  to  the  benign 
malignant  nature  of  the  malady  giving  rise  to  it. 

(e)  The  Effects  of  Movement  or  Extrcise  or  o/  Complete  Mest  in  the 
Course  of  an  Attack, — When  complete  rest  is  taken,  heematuria  due  to  the 
presence  of  stone  in  the  renal  pehis,  in  the  bladder,  or  in  the  prostate,  is 
generaily  more  or  lesa  relieved ;  so  alao  in  heemorrliage  observed  in  cases  of 
movable  kidney,  or  in  pasaive  hj^jejsernia  of  tlie  kidney  resulting  from 
pressure  on  the  renal  veins.  In  sueb  cases  it  is  repeatedl/  observed  that 
the  blood  is  most  abundant  in  the  urine  at  nigbt  \vhen  the  patient  has 
been  taking  active  ezercise  dnring  the  preceding  day,  while  at  the  same 
tirne  tbe  pain  in  tlie  renal  region  or  irritability  of  the  bkdder  is  increased. 
It  must,  however,  be  alao  borne  in  miod,  in  exceptional  instances,  that  in 
bsematuria  from  an  abraded  surface,  as  in  carcinomatous  or  tuberculous 
ulceration»  or  in  senile  prostate,  the  bleeding  occaaionally  may  DOt  be 
increased  by  esercise ;  but.  as  a  rule,  if  the  h^ematuria  persists  in  spite  of 
prolonged  rest  in  bed,  and  especiaUy  when  the  bleeding  is  more  abundant 
during  the  night  than  at  other  times,  carcLnomatous,  sarcomatous,  or  tuber- 
culous ulceration  is  to  be  looked  for. 

11.  By  coUecting  tke  Urine  separateli/  from  the  tu^a  Ureters,  or  hy  ohserv- 
ing  Blood  escapin^  from  the  Orifice  of  a  Ureter,  —  The  cystoecope  may 
be  used  both  in  men  and  \vomen,  and  when  properlv  employed  the  eiami- 
nation  subjecte  the  patient  to  very  little  risk.  The  sound  is  too  fi'equently 
employed  in  cases  of  hsematuria.  It  is  only  when  the  bleeding  is  the  result 
of  a  vesical  caleulus,  or  ao  enlarged  prostate^  or  an  hypertrophy  of  the 
bladder,  that  any  reliable  in  forma  tion  can  be  gained  by  the  employment 
of  the  sound ;  and  when  the  hiematuna  is  due  to  other  lesiona,  mueh  hann 
may  be  done  by  the  rough  manipulation  nece8Bary  to  examine  the  bladder 
with  that  instrument  The  edncated  use  of  the  cy8toscope,  being  more 
gentle,  is  lees  dangerous,  and  it  is  more  valuable ;  but  it  should  alwayB  be 
used  with  8trictly  aseptic  preeautions.  In  ali  caaes,  not  only  should  the 
oystoscope  iteelf  be  thoroughly  sterilised,  but  the  meatua  and  surrounding 
parts  should  alao  be  carefully  wa8hed,  and  rendered  as  free  from  contami- 
nating  particlea  as  {K>ssible;  and  after  exanunation  haa  been  made  the 
bladder  should  be  carefully  wa8hed  out  with  a  freah  8upply  of  suitable 
antiseptic  solution.  By  making  careful  examination  \vith  the  c/stoscope 
(vide  "  Cy8toscope,"  voL  ii.)  it  is  usually  ea8y  to  ascertain  whether  or  not  the 
blood  is  from  the  bladder  ;  but  in  a  few  instances  it  is  not  safe  to  conclude 
from  the  fact  of  no  leaion  being  observed  in  the  bladder  that  the  huima- 
turiii  ia  therefore  either   renal  or  urethral   in   its  origin*      Wlien,  how- 
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ever,  the  blood  is  seen  by  the  cjstoscope  flowing  from  the  orifice  of  a  iirefcer, 
or  more  rarelj  froni  both  iiretera,  tbe  observafcion  is  of  the  higheat  import- 
ance  aa  indicating  the  Bource  from  which  the  bloi^d  comea. 

Cathelerisaiion  of  the  Ureters. — Catheterisation  of  the  ureter  in  the 
female  bas  been  inucb  simplitied  by  KeOy  of  Baltimore.^  The  essential 
feature  oi"  his  metbod  is  that  of  the  introduction  of  a  straigbt  speculum  into 
the  emptj  bladder.  The  wall8  of  the  viscus  are  8ligbtly  separated  by  the 
poaition  aaaumed  by  the  patient,  the  clilatation  being  such  as  to  bring  the 
oritices  of  the  ureters  into  view  wheii  reflected  light  ia  throwTi  into  the 
bladder  by  a  forehead  mirror.  Those  who  desire  to  catbeterise  the  ureters 
muBt  c^refully  studj  their  direetioo  in  the  varions  parta  of  their  course, 
and  must  alwaya  remember  that  gentle  manipulation  is  of  the  highest 
importance. 

Within  the  kst  few  year8  two  catheterising  cyatoscopes  have  been 
introducedp  the  one  by  Nitze,  and  the  other  by  Gašper.  In  catheterising 
the  ureters  it  must  be  borne  in  mind  that  rougb  introduction  of  the 
catheter  may  of  itself  lead  to  ha?morrhage,  and  certiiinly  this  is  a  drawback 
to  its  use,  especiallj  when  the  catheteriaed  ureter  ia  the  seat  of  inflamnia- 
tion.  In  the  female  tbe  procedure  is  easily  carried  out,  and  tbe  results  are 
toIerably  certiiin ;  but  in  the  male,  even  when  one  succeeds  in  introducing 
the  catheter  into  the  ureter,  it  m  difficiilt  to  8ay  to  what  degree  the  results 
obUiined  are  to  be  relied  iipon. 

A  point  of  considerable  importance  in  diagnosia  is  the  appearance  of  the 
orifice  of  the  ureter  as  seen  by  tbe  cysto8Cope, 

II L  Bj/  carefttJfi/  considerijig  ali  tke  other  Ohjective  and  Siibjective 
I*ke7tome7ui.—The  gnestlons  \vhicb  have  been  couaidered  up  to  the  present 
give  but  a  rougb  sketch ;  the  detail  requires  to  be  carefully  fiUed  in  before 
the  picture  is  completed.  In  order  to  do  this  the  practitioner  must  cousider 
the  most  common  sources  of  hcematuria,  and  euumerate  the  various  lesioas 
of  the  kidney,  the  ureters,  tbe  bladder,  the  prostate,  tbe  urethra,  and  the 
testicles,  which  may  give  rise  to  the  ajmptom  uoder  discussion.  It  is  weli 
always  to  conform  to  this  rule  in  going  over  tbe  etiological  factors  which 
have  been  indicated  above. 

Placiog  aaide  for  the  present  the  haematuria  due  to  hydatid  disease,  the 
renal  htemorrbages  of  the  greatest  prac tičal  importance,  from  our  present 
standpoint,  are  those  arising  from  injury,  renal  calculus,  tumours  of  tbe 
kidney,  and  tuberciilous  disease  of  that  organ,  Having  determined  that 
the  hffimorrhage  ia  not  from  the  lower  urinary  tract,  it  remains  to  ascertain 
which  of  those  four  causeg  is  to  blame. 

When  tbe  biemorrhage  is  due  to  renal  calculus  it  ia  usuallj  amall  in 
amouQt,  sometimes  coE8taotly  present,  but  generally  with  more  or  less 
prolouged  intervala,  and  commonly  oft-repeated.  In  some  instances,  how- 
ever,  the  haunatiiria  is  very  slight,  while  in  other  cases  it  may  be  the  only 
symptom.  The  bleeding  ia  not  closely  related  to  pain  or  to  tbe  develop- 
ment  of  other  symptoma,  but  as  a  rule  it  is  increaaed  by  movements  of  the 
body.  This,  however,  does  not  follow  immediately,  but  a  ahort  interval 
may  elapse — hours,  or  even  days — between  tbe  ezertion  and  tbe  appearance 
of  tbe  blood  in  tbe  urine.  While  tbe  hoematuria  of  renal  calculus  is  more 
copious  after  exerci8e,  rest  in  t^ed  usually  appreciably  dimiuishes  it.  This 
peculiarity  ia  most  characteristic.  The  blood,  it  must  be  borne  in  mind,  is 
derived  from  the  renal  pelvis  and  not  from  the  parenchyma ;  con3equently 
renal  blood-casts  are  not  found  in  the  urine,  and  the  quantity  of  albumen 
is  fully  explained  by  the  presence  of  blood.  When  the  urine  is  evacuated 
^   Tmtniisth  Ceitiurff  Frad.ue  o/  Medicine^  1896,  vol.  i,  p.  67&» 
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tbe  blood  is  tbQr0iiglil7  mised  vith  it,  btii  nol  m  intimalel^  as  whea  Ihe 
cauBB  of  the  lueiiBatona  is  stnicfeiind  disease  of  the  lodner«  aad  if  Um  miiM 
be  aUowed  lo  stand  for  a  few  hoiirs  the  blood  corposcles  are  mdilj  pre- 
cipitaled  and  hmre  the  sapeniatant  urine  elear.  If  bee  firom  Uood  tbe 
uzine  will  also  be  found  to  be  iion-aIbumiiiati&  The  pieaeiioe  ar  abaeiiee 
of  pua  in  tbe  urine  wiU  be  determined  by  the  circumataiice  vrhether  or  not 
ibe  oalculud  has  induced  inflammatorj  ehanges,  and  the  erislence  of  a 
8welling  in  the  lenal  region  will  depend  upon  the  amount  of  &eedom  for 
Ihe  eacape  of  uiine  bj  the  ureter. 

Benal  hsBmorrhfl^  from  tutnour  is  generallj  more  profiuse  and  hm 
transient  than  from  calculus,  and  in  not  a  few  cases  it  is  bo  oopious  as  to 
canae  marked  anaemia — a  result  seldom  induced  hj  (»kulous  baamatuna. 
It  is  often  developed  wtthout  anr  preceding  pain.  In  calculous  disease 
iajiiX7  or  exeiciae  commonlj  provokes  the  bleeding,  and  therefore  one  finds 
the  hiemorrhage  more  profuse  during  the  day  while  tbe  patient  is  moving 
sbout.  The  bleeding  from  tumours  is,  on  the  oontrar)%  most  Ukelj  to  occur 
during  the  night,  while  the  patient  is  at  rest  in  the  reeumlieiit  posture. 
The  urinaij  depodt  maj  asdst  one  in  the  diagnosis.  Concretions  com- 
poeed  of  oxalate  of  Ume,  uric  acid,  pho6phates,  or  urates  maj  indicate  the 
character  of  the  stone ;  wbile  b  j  carefullj  hltering  tbe  urine  in  oaaes  of  tumour, 
portions  of  the  growth  maj  be  procured  for  microscopic  examination.  The 
pEBsence  of  a  persistent  sweliing  in  the  renal  region,  aseociated  with  con* 
aiderable  h^ematuria,  is  of  signiiicance,  and  maj  be  held  as  clearlv  indi- 
cating  the  presence  of  a  neoplasm  in  the  Ipdnej.  Esoeptions  to  this  rule 
have,  however,  been  recorded  bj  Ebstein,  Hirt£,  and  Fleming.  But  while 
this  is  80,  it  must  not  be  forgotten  that  the  preeence  of  a  palpable  new 
formation  maj  for  a  considerable  tirne  be  preceded  bj  the  presence  of  blood 
in  the  urine.  Considerable  distension  of  the  pelvis  maj  be  produced  by 
A  calculos  obstructing  the  ureter,  and  so  lead  to  a  swe]ling  in  the  renal 
region,  or  tbe  bulging  in  the  loin  maj  be  caused  bj  enlai^ment  of  the 
kidnej  from  tuberculous  diaease ;  in  neither  of  these  conditians,  however, 
does  hamiaturia  &equentlj  occur.  In  tbe  latter  the  verj  obstruction 
which  catiBOB  an  increase  in  bulk  of  the  kidnej  prevents  the  hasmorrhaga 

Althougb  much  difficultj  is  often  experienoed  in  distinguishing  calculous 
haamaturia  from  tbat  caused  bj  tumours,  there  is  stili  greater  eare  required 
in  the  diagnosis  between  the  haemorrhage  of  earlj  tuberculous  diaease  and 
that  of  renal  calculus.  The  sjmptoms  of  the  two  ktter  conditions  are 
flometimes  identical.  This  is  especiallj  so  wben  the  patient  fails  to  show 
L  anr  other  evidence  of  tuberculous  diaease  than  tbat  revealed  bj  ihe  renal 
\lamoiL 

In  tuberculous  dismse  htematuria  is  {requentlj  abeent  for  long  intervals, 

f  is  fleldom  so  aerere  as  in  stone,  and  is  not  increased  bj  e^ercise*     In  both 

conditions  pus  maj  be  mixed  with  the  urine ;  but  while  in  the  latter  con- 

cretions  and  gravel  luaj  be  discovered,  in  the  former  careful  and  repeated 

!  iearch  maj  demonstrate  the  presence  of  tuberculous  bacUli.     In  the  earlj 

\  ttage  of  tubercidouB  diaease  of  the  kidnej  the  quantitj  of  albumin  in  the 

nrioe  is  generallj  in  eKcess  of  that  accounted  for  by  the  blood,  and  in  the 

later  stagea,  when  pus  appears  in  considerable  quantitj,  the  pus  and  blood 

re  not  so  rapidlj  or  so  completelj  predpitated   from   the  urine  as  in 

I  calculous  pjelitis.     The  presence  of  phthisis  pulmonalia,  tuberculous  diseasa 

ipt  bones  or  joints  of  the  testicle,  the  prostate,  the  vesiculiie  aeminalea,  the 

fmsseiitttic  glands,  the  intestine,  or  of  the  lower  urinaij  tract,  maj  gtTe  a 

dme  to  the  oause  of  the  hiematuria. 
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The  condition  knowii  as  hti^matoporphjTiiiuria  has  attracted  consiclemljle 
attention  of  recent  year8.  It  is  characterised  by  the  passage  of  urine  of  a 
dark  red  colour,  like  that  of  port  wioe,  and  which,  althougli  free  froin 
hsemoglobin,  contains  a  eonsiderable  amoimt  of  that  derivative  of  the  blood 
pigment  wliieh  is  known  aa  liieiiiatoporplijrin. 

Thia  eniplojment  of  the  term,  althoiigh  very  conveiiient,  is  open  to 
certain  objectiooa.  In  the  first  plaoe,  ha^niatoporphjTin  is  present  io  minute 
quantitj  in  normal  huiuan  urine,  and  under  various  morbid  conditions  the 
amount  present  is  notablj  increaaed,  so  that  it  is  sometimes  posaible  for  a 
trained  eye  to  detect  some  of  its  characteristic  absorption  bands  when  a 
sufhcientlj  cleep  lajer  of  the  nrine  is  examined  with  the  spectroacope. 
However,  under  ordinarj  couditiona  the  quantity  present  is  too  nnmll  to 
ha  ve  atiy  material  intluence  upon  t!ie  eolour  of  the  liquid. 

SeGondly,  in  the  condition  knovvn  as  htematoporpliyTinuria  there  is  not 
merely  an  exaggenition  of  the  increased  hiematoporjiljyrin  excretion,  which 
is  80  common  a  phenomenon  in  diaease,  but  rather  a  profound  disturbance 
of  pigment  metabolism  of  which  this  is  only  one  of  the  e^idences.  These 
dark  red  u  rineš  owe  onIy  a  small  par  t  of  their  abnormal  colour  to  the 
ha^matoporpliyrin  which  they  contain,  as  Hammarsten  waB  the  fimt  to 
point  011 1,  and  their  tint  is  mainly  due  to  the  preaence  of  other  abnormal 
pigments  of  \vhich  we  as  yet  koow  very  Uttle.  Moreover,  even  the  known 
pigmenta  which  they  contain  are  apt  to  exhibit  certain  peculiarities 
in  their  behavionr  to  solvents,  and  in  other  resf>ects. 

The  iretfuent  dependence  of  such  ha3niatoporphyriniiria  npon  the 
adniiniatration  of  sulphonal  is  no  longer  open  to  donht,  and  the  allied 
druga  trional  and  tetronal  appear  to  have  a  similar  action,  only  in  a  lesser 
degree.  In  the  great  majority  of  the  recorded  casea  the  urinary  change  has 
formed  one  of  a  group  of  toxic  8yniptoms  following  upon  the  taking  of 
Bulphonal  for  a  longer  or  shorter  period.  However,  of  the  many  patients 
who  nowadays  take  tbis  hypnotic,  only  very  few  ever  exhihit  such 
aymptoma,  and  it  is  a  remarkable  fact  that  with  few  exception8  thoee  who 
m  suffer  are  womeii.  The  few  recorded  cases  in  malea  have  been  for  the 
most  part  of  a  mild  character. 

Patients  taking  sulphonal  do  not,  under  ordinary  circumstances,  excrete 
unuBual  amounts  of  the  pigment  in  question,  and  those  who  develop 
h0Bmatoporphyrinuria  have  often  taken  sulphonal  nightly,  for  weeka  or 
months,  with  impunity.  Sonietimea  the  toxic  8yniptoms  only  make  their 
appearance  after  the  drug  bas  been  discontinued,  and  in  one  of  Hammar- 
Bten*fl  casea  the  inter\^al  wa8  as  long  as  nine  days,  Sometimes,  again,  they 
have  followed  the  administration  of  very  few  doses. 

Of  the  associated  symptoms,  those  most  frequently  observed  are 
vomiting^  conatipation  or  diarrhoea,  abdominal  pain,  and  paresis  or  paraly8is 
of  limba.  In  severe  cases  the  patients  pass  into  a  state  of  collapse,  with 
cyano8ia  and  coldnesa  of  the  extremitie8,  and  death  occurs  at  an  early 
period.  In  favourable  cases,  on  the  other  band,  the  attendant  symptomB 
quickly  subside,  and  the  urine  gradually  regains  its  natural  colour. 
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The  diangeB  found  post-mortein  in  fiital  caieB  liAve  nol  beeii  verjr 
jchanicleristia    Submuccms  hi^norrbi^es  liave  Bosuetimrn  been  preaent  in 
BtcmiAch  and  inteetineB«  but  are  by  no  maans  oonsUnt     The  li^er 
I7  ^ows  conspicnoos  fitttjr  degenenlion,  ud  gzannkir  or  necrolao 
in  the  epitheliuin  of  tbe  renal  glomerali  &nd  tnbules  bear  vitneai 
'to  a  toxio  nepbhti& 

It  appeais  equaUj  oerlain  that  hseniat4>porpbTrintiria  oocfl^onaUj,  bul 
rarelj,  ooctus  apart  from  the  adminisifation  of  solpbonal  or  allied  druga. 
In  theae  dajs  of  self-medieation  it  is  not  alwaj8  easj  lo  excliide  their  nsa 
in  a  given  čase.  bat  tbere  are  examples  on  leoord  in  vrMch  Ihis  cotild  be 
definitelj  escluded^and  some  of  these  oocurred  before  the  introduction  of 
sulphonaL 

As  a  nile  theae  caaea  bave  run  a  favouiable  oouiBa,  bat  in  two  recx>rd6d 
bjr  Banking  and  Pardington,  one  of  whieh  proTod  &tal,  other  simptoma 
were  preaent  similar  to  those  obeenred  in  solpbonal  casesL 

Kensser  met  with  hsematoporphjrinuria  in  aasooiation  with  phthisia 
pulmomilia  in  one  čase,  and  with  pleurisj  with  efinsion  in  another; 
MacMunn  in  a  caae  of  erophthahnic  goitre;  MacCall  Anderaon  6aw 
fepeated  attacks  in  association  witb  recurtenises  of  hydroa  sativalia 
Nebelthau  has  reoorded  ita  occurranoe  in  a  čase  of  oongenital  »Tpldlis,  and 
Sobemheim  in  the  caae  of  a  boy  admitted  to  hospitflJ  as  sn^ing  fiom 
tjpboid  fever.  The  onlj  oaač  of  tbis  kind  which  I  have  had  the 
opportnnitj  of  watching  was  that  of  a  wonian  admitt-ed  to  bospital  for 
h^matemesis,  and  who  was  under  the  caie  of  Dr.  Calvert.  Altbough  no 
evidence  of  the  taking  of  sulphonal  could  be  elicited  b}^  careful  inqiiiiy,  the 
characters  of  the  urine  were  vetj  aimilar  to  thoae  met  vrith  in  the  sulpbonal 
oaaae,  the  dark  cx>Iour  being  mainlj  due  to  abnormal  pigmenta  other  than 
fttoporphymL 
In  casee  of  hfiematopoq)hyTinaria  the  colour  of  the  uiine  usuallj 
embles  that  of  tawn7  port*wine,  but  it  may  be  so  dark  as  to  approach 
hlačk.  As  a  rule  it  is  free  from  albomin,  but  by  the  aid  of  the 
'centrifuge  a  few  tube-casts  may  usuall/  be  detected.  The  reaction  is 
nsualljT  acid,  often  etrongly  so,  and  the  urine  maj  usuaUj  be  kept  for  a 
long  time  without  decompoaition.  In  some  sulpbonal  specimens,  which 
Hopkins  and  I  examined,  there  was  no  inereased  escretion  of  iion. 

Direct  spectroscopic  examination  does  not  usuall^  jield  such  satisfactorj 
lita  as  might  be  expected  considering  the  amount  of  hiematoporphTrin 
It.  The  other  abnormal  pi^ents  cause  much  general  absorption  of 
the  blue  end  of  tbe  apectrum,  and  often  greatlj  interfere  with  the  view  of 
the  absorption  banda  HoweYer,  the  narrow  band  in  red  of  alkaline 
itoporphjrin  can  usuaUj  be  made  out  (Fig.  2). 
Frequently  the  bulk  and  sometimes  the  whole  of  tbe  h^Bmatoporphjrrin 
Bnt  is  in  the  form  in  which  it  shows  what  is  known  as  the  '*  metaUic  " 
(Fig.  S),  consiBting  of  two  dark  bands  resembling  thoee  of 
aoglobin,  and  tlus  introduces  a  further  diffieul^  in  its  detection  bjr 
c^t  spectroscopic  examination.  The  addition  of  hjdrochloric  actd  canaes 
be  acid  spectrum  (Fig.  1)  to  appear,  but  this  spectrum  is  never  seen^  eren 
with  strongljr  acid  urine,  until  a  mineral  acid  is  added. 

More  satisfactorj  results  are  usualljr  obtained  hj  ertrsction  with  aoetio 

[ler  after   the  addition  of  acetic  acid.      By  tbis  means   a  sohition   of 

utoporpbjrin   is   obtained    oompaiatively   free   from    the    sasocialed 

its»  but  oocasionallj  it  refuses  to  be  taken  up  even  by  tbis  solvent 

The  method  of  precipitatioo  of  the  pigment  with  the  earthjr  phosphateB^ 

^  adding  a  10  per  cent  solution  of  sodium  hjrdrate  (20  cc  for  each  100  c.a 
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of  urine),  and  extractioo  from  the  wa8lied  precipitate  with  acid  alcohol, 
although  it  serves  admirablj  for  tlie  detectioa  of  haematoporphjrm  in 
normal  and  ordinarj  morbid  iirinea,  does  not  usiially  give  good  refiults  in 
theae  cases.  SalkoAvski^s  method  of  precipitation  with  equal  volumes  of  10 
per  oent  aolution  of  barium  chloride  and  barjta  water  m  certain  in  its 
action,  but  has  the  disadvantage  that  the  acid  alcohoUc  extract  obtained 
from  the  precipitate  confcains  the  other  abnormal  pigmenta.'  Nebelthau  snc- 
ceeded  in  precipitating  the  hžematoporphjrin  by  adding  glacial  acetic  acid 
to  the  urine  (5  cx.  acid  to  100  cx.)  and  aUowing  it  to  stand  for  24-40  hours. 
Of  the  processes  \vhich  are  at  work  in  the  production  of  haiimatopor- 
phjrinuria,  we  know  very  little  as  yet.  Stokvis  found  that  when  sulphonal 
was  administered  to  rabbits  haematoporphjrin  appeared  in  their  urine. 
Kast  and  Weis8  were  not  convinced  that  the  pigment  excreted  under  these 
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eircumstances  was  reallj  of  this  nature,  but  Stokvis's  observation  has 
recentlj  been  confirmed  by  Otto  Neubauer,  Stokvis  algo  found  submucous 
haeniorrhages  in  the  atomach  of  rabbits  poisoned  with  sulphonal,  which 
gave  the  spectrum  of  acid  h£ematoporphyrin,  and  he  wa8  inclined  to 
attribute  the  baeniatoporphyrinuria  to  the  action  of  the  gaatric  juice  aided 
by  sulphonal  npon  the  blood  sa  e^travasated,  However,  the  records  of 
post-mortem  examinationB  in  fatal  cases  of  thie  condition  lend  little 
support  to  this  theory,  for  although  such  h^emorrhagic  areas  have  some- 
times  been  found,  their  preaence  is  by  no  meana  constant 

Blood  Gounts  made  in  a  number  of  caees  have  failed  to  Bhow  any  very 
conspicuoua  or  progressive  diminution  of  red  corpusclea  in  aasociation  mth 
the  h£ematoporphyrinuria,  and  the  evidence  available  points  rather  to  a 
perveraion  of  the  ordinary  chemical  processes  for  the  diaposal  of  elfete  blood 
pigment  than  to  excessive  hsemoljsia  aa  the  cause  of  the  phenonienon. 

It  should  be  mentioned  that  in  some  instances  the  administration  of 
trional  has  been  followed  by  the  passage  of  dark  urine  rich  in  u robih n,  but 
without  any  marked  exceaa  of  heematoporphyrin.  Urobilin  is  also  nsuallj 
present  in  conaiderable  amount  in  the  ordinary  dark  red  urines. 

As  to  treatment  little  can  at  present  be  aaid.  In  sulphonal  cases  the 
immediate  discontinuance  of  the  drug  is  clearly  indicated,     Franz  Miiller 
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attached  much  value  to  treatment  with  alkalies  in  his  čase,  sud  a  trial 
ahouJd  certainlj  be  given  to  ttiie  plan,  which  receives  support  from  some 
experiments  of  Stokvis  upon  rabbita  Two  cases  which  have  come  under 
my  oboervation,  in  which  alkalies  were  given,  ran  a  favourable  course,  but 
neitber  wa8  originali/  of  a  severe  charaoter. 
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Stt  alsa  Blackwatkr  Fevrr,  Pigments, 

The  term  hsemoglobinuria  is  ueed  to  deeignate  the  passage  of  urine  con- 
taining  free  oxy-  or  metbiumoglobin  in  solution,  or  in  the  form  of 
grauukr  d^bris,  aa  distingiiisbed  from  ha^maturia,  tlie  paasage  of  urine 
mixed  with  blood.  It  is  the  outward  luanifestation  of  htpmoglobinajmia, 
by  which  is  meant  the  presenoe  of  free  haimoglobin  in  the  blood-plasma, 

Ponfick  bas  Bhown  that  if  a  eolution  of  h^emoglobin,  or  laked  blood,  be 
injected  in  to  the  circulation  of  an  animal,  ontil  a  certain  proportion  is 
reaehed  the  luetaliolic  proceBses  are  able  to  dispoee  of  the  introduced  pig- 
ment, but  that  if  thia  proportion  be  exceeded  the  ezceea  of  hsemoglobin  is 
excreted  by  the  kidnejs. 

A  fiiniikr  result  follow8  transfuaion  of  the  blood  of  an  animal  of  a 
different  genus,  under  wliich  ciicumstances  the  foreign  red  corpuscles 
undergo  disintegnition,  and  the  blood  pigment  which  they  eootained 
apj^ears  in  the  urine.  The  transfusion  of  lamb*8  blood  into  human  patients, 
whieh  wa8  at  one  tinie  recommended  aa  a  remedial  measure,  was  U8ually 
followed  by  hiiemoglobinuria,  but  this  is  not  the  čase  when  transfuaion  is 
performed  from  one  human  being  to  another,  unless  the  corpuscles  have 
been  previoualj  broken  up. 

There  cao  be  no  doubt  that  hsBmolfsis  is  constantly  in  progress  in  the 
body,  and  that  in  certain  diseases,  such  as  pernicioua  anflemia,  it«  norinal 
limit«  are  greatly  exceeded,  and  we  most  suppose  that  under  such  conditions 
tlie  rnetaboli(2  processes  which  dispoee  of  the  effete  blood  pigment  are  not 
oYer*t]ixed,  or  that  the  hsemoly8i8  takes  plače  elsewhere  thw  in  the  general 
circulation.  In  the  conditions  wbich  are  attended  by  haBmoglobinuria,  on 
the  other  hand,  tbe  destructive  procees  goes  on  with  great  nipidity,  and 
apparentty  in  the  general  circulation* 
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Jaundice  of  greater  or  less  degree  frec|iiently  accompanies  hoemo- 
globimiria,  and  it  may  be  looked  upon  as  another  mamfestafcion  of  hitimo* 
globmsemia.  Thia  fact  was  held  to  8iipply  ooe  of  the  Btrongest  arguments  far 
the  exi8tence  of  a  hn^-matogenous  varietj  of  jaundice,  due  to  the  change  of 
blood  pigiiiont  in  to  bile  pigment  without  the  interveotion  of  the  liver.  More 
recent  reBearclieB,  liovvever,  tend  to  show  that  even  in  these  cases  the  jaun- 
dice  in  obstructive,  and  reaults  froin  changes  in  the  consistence  of  the  bile, 
partly  due  to  the  forniation  of  an  exces3  of  bile  pigment,  and  partly  to  an 
incrcaaed  secretion  of  mucns,  as  a  result  of  irritation  of  the  biliary 
pasBages. 

Toxte  Ilwmogloh'imiTia.---A  great  variety  of  toxic  Biibstances  possess  the 
h3emolytic  power  reqnisite  for  the  production  of  hiemoglobiniiria.  And  of 
these  the  most  important,  l>eGaiise  it  ia  so  extensively  used  as  a  drug,  is 
potassium  chlorate,  wiiich  nppears  to  share  with  other  chlorates  the 
additional  property  of  converting  oxy-  into  methiemoglobin  in  the  circula- 
tion,  and  even  within  the  red  corpuBcles,  ^Irseniuretted  hjdrogen  is  also 
a  hiemolytic  poison,  and  Eitner  and  others  have  recorded  cases  in  which 
haijMoglobinuria  bas  resni ted  from  the  inbalation  of  hydrogen  containing 
this  gaa  as  an  impurity,  Amongst  otb^r  snch  poisons  iuay  be  mentioned 
toluylene-diamine,  the  effects  of  which  upon  animals  have  been  carefully 
studied  by  Stadelmann,  William  Hunter,  and  otliers ;  nitro-benzol,  hydro- 
chloric  and  eulphuric  acids,  carbolic  acid,  pyrogallol,  naphthol,  and  sulpbur- 
etted  hy  droge  n. 

Even  quinine  must  be  mentioned  among  the  substances  which  are 
credited  with  giving  rieo  to  hiBmoglobinuria,  especially  in  nialarial  cases 
{see  article  *'  Blackwater  Fever  "  m  voh  L). 

Bostroem  has  descrilied  some  cases  of  poisoning  by  a  mushroom  (Mor- 
chella  escuUnta)  m  which  htemoglobinuria  was  a  prominent  symptom. 

Hamioglobimiria  in  Feim^s, — Hcemoglobinuria  may  also  oocur  in  the 
course  of  various  specific  fevers  and  in  septic  diseases.  It  is  seldom 
observed,  and  as  a  nde  in  severe  cases.  Thus  Immermann  met  with  it  in  a 
relapse  of  typboid  fever.  and  Cnopf  and  Huebner  have  described  its  occur-."^ 
rencij  in  scarlatina,  Hayem  and  Eobin  have  seen  hieoioglobinuria  as  a^ 
complication  of  acute  rheumatism,  and  the  present  writer  has  seen  a  very 
temporary  hiemoglobinuria  in  a  čase  of  tliia  nature,  and  also  in  one  of  lobar 
pneumonia.  In  both  instances  it  waB  of  very  shorfc  duration ;  the  urine  was 
pink  and  quite  limpid,  containing  ha?mogIobin,  but  no  blood  corjtuscles.  In 
malarial  fevers  htemoglobinuria  sometimes  occurs,  and  it  is  a  prominent 
8ymptom  of  the  so-called  "  blaGkwafcer  fever/'  which  owe8  its  name  to 
this  circumstance. 

HfPmoghbinurm  in  the  Lotver  Animals. — Heemoglobinuria  is  a  prominent 
Bymptoin  of  an  epidemic  disease  which  occnra  in  cattle,  and  in  which  Babes 
found  a  micrococcus-like  organiam  in  the  blood,  and  especially  in  the 
kidney8. 

Horses  also  are  Hable  to  a  peculiar  affection  which  attacks  heavy 
draught  animals,  on  resuming  work  after  a  fevr  days'  rest  and  good  feeding. 
Ita  onset  appears  to  be  favoured  by  cold.  HiBmoglobinuria  is  a  prominent 
8ymptom,  and  it  ia  attended  by  an  acute  form  of  myosifcis.  The  attacks 
may  be  prevented  by  redueing  the  food  and  giving  the  animals  some 
esercise  during  the  reeting  period 

In  this  connection  it  ia  interesting  to  note  that  Chvostek  found  that 
h8emoly6ia  waa  more  6asily  produced  in  horses  than  in  other  animals. 

Infantih  HmmQglohinuria.'—WmkB\  has  described  a  remarkable  epi- 
demic which  occurred  araong  new-born  infants  in  the  lying-in  institution  in 
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Piefiden,  in  which  hiemoglobmuria  wa8  a  pTonunent  sjniptom.  In  aH, 
twenty-three  infants  werie  attacked  in  qiiick  succession,  and  of  these  no  less 
than  ninetet^n  died.  The  onaet  was  usually  on  or  about  the  foiirth  day  of 
lile,  and  the  average  duration  of  the  illneas  was  thirty-two  hours.  The 
other  leading  sjrmptoms  obeerved  vrere  cjanosiB,  some  degree  of  jaundice, 
which  wa8  often  very  slight,  coldnesa  of  the  extreniities,  and  unconficious- 
Bes&  There  was  no  febrile  distnrbance  in  any  čase,  but  rather  a  rapid  fall 
of  temperature. 

The  blood  wa8  found  to  have  a  treaclj  consistence  and  a  dark  brown 
colour.  There  wa8  a  marked  leucocjtoais,  and  mueh  gmnular  detritus  was 
preBent 

The  p06t-mortem  appearancee  recalled  those  met  with  in  cases  of 
potaasium  chlorate  poisoning,  and  included  deep  pigmentation  of  the  renal 
corte^c,  hypenemia  of  the  pancreas,  enlargement  of  the  spleen  and  mesenteric 

iglanda,  dilatation  of  the  Btomach,  and  ecchjmoses  in  the  stomach  and 
intestines,  with  8welling  of  Pejer^s  patches. 

Kumerous  microcoeci  were  found  in  the  blood,  kidneys»  and  intestine. 
Winkel  considered  that  unibilical  infection  might  be  excluded  —  no 

!  medicinal  or  dietarj  cauae  could  l>e  traced,  and  it  is  noteworthy  that  oU  but 
five  of  the  atfected  infants  were  breast-fed,  and  the  motliers  showed  no 
impairment  of  health.  Sporadic  cases,  apparently  of  the  same  natuie,  have 
fiinoe  been  recorded  by  Sandner  and  Baginsky. 

ParoxyBinal  Hcrmoglohinuria, — Of  the  conditions  which  give  rise  to  the 

]  ejrmptom  under  discussion,  the  most  remarkable,  and  in  many  respects  the 
most  interesting,  is  the  afiection  known  as  paroxy8mal  hiemoglobinuria, 
which  appeiirs  to  be  a  disease  sui  gentris, 

The  earliest  clear  description  of  this  malady,  as  one  charaeteriBed  by  the 
interiiiittent  passage  of  uri,ne  deeply  coloured  by  blood  pigment  and  con- 

,  taining  haemoglobin  d^bris,  but  free  from  red  blood  corpuscles,  is  contained 
in  a  paper  by  George  Harlev  in  the  Medico-Chirurgical  Tran$actions  for 
1865,  which  is  immediately  foUowed  by  a  record  of  some  furtber  cases  by 
W.  H.  Dickinson.  It  is  trne  that  the  disease  does  not  api>ear  to  have 
wholly  escaped  the  notice  of  earlier  observers,  and  reference  may  be  made  to 
the  description  of  a  čase  of  intenuittent  albuminuria  and  chromaturia  by 
Breasler,  published  in  1854  In  a  paper  by  Alexander  Marcet,  published 
in  1823,  reference  is  made  to  a  čase,  apparently  of  this  nature,  in  vvhich  the 
vaso-motor  phenomeua  wepe  so  weU  marked  that  it  may  be  regarded  as  an 
erample  of  Iiayuaud  s  disease. 

Paroxysmal  hicmoglobinuria  is  a  decidedly  rare  disease.  It  commences 
iisuaUy  in  adult  hfe,  liefore  middle  age,  but  it  is  algo  met  with  in  children. 
A  very  ereat  majority  of  aU  the  suflerers  are  males,  the  recorded  cases  in 
DLAles  being  very  few  in  number. 

Maliim  and  syphilis  have  been  regarded  as  important  predisposing 
iuses.  but  the  more  recent  investigations  suggest  that  malarial  anteeedenta 

'pljiy  a  less  important  part  than  the  earlier  observers  supposed ;  wherea8  it  has 
f)een  shown  that  a  history  of  8yphili8  is  to  be  obtained  in  a  large  proportiou 
of  cases,  and  children  who  sufler  from  the  disease  have  usuallj  suffer^  from 
congenital  8yphilis  also. 

I        The  ioitial  attack  is  not  iixfrcquently  ascriljcd  to  some  unusually  severe 

itxpoBure,  and  lj€yond  que8tiou  cold  is  by  far  the  most  potent  exciting  cause 

Lof  Ibe  indi\4du2Ll  paroxyBms.  In  some  cases  the  effect  of  eold  appears  to  be 
figgravated  by  exertion,  and  there  is  a  remarkable  group  of  cases  in  which 
muacular  exertion  of  a  partieular  kind  appears  to  be  the  šole  provoking 

LOftuae  of  attacks.    Since,  however,  it  is  doubtful  wheth6r  these  caaes  are 
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rightljr  included  in  the  preaent  categorj,  it  will  be  best  to  discuss  them     ^ 
aeparatelj. 

The  influeiice  of  cold  is  best  shown  by  the  fact  that  in  susceptible  sub- 
jects  an  attack  may  be  started  by  a  cold  bath,  and  even  by  the  immeraion 
of  portions  of  the  body,  aiich  as  the  hands  or  feet,  in  ice-cold  water,  for  a 
longer  or  shorter  period  However,  individnal  patienfca  differ  reniarkablj 
in  their  siisceptibihtj  to  auch  inMuences,  and  a  degree  and  duration  of 
expoBure  which  will  in  one  čase  inevitably  provoke  an  attack,  will  io  another 
have  no  sueh  result. 

In  addition  to  hsemoglobinaria  a  varietj  of  more  general  sjmptoms 
accorapanj  the  attack»  snch  as  paina  in  various  parts  of  the  trnnk  and  limbs, 
rigors,  febrile  diaturbanca,  and,  in  the  later  stages,  8weating.  Headache^is 
often  preselit  and  ioay  be  severe,  and  gaping  or  yawning  is  a  common  early 
§ymptom.  Nansea,  anoreria,  vomiting,  and  a  peculiar  sensation  of  dii!ieulty 
of  Bwallowing,  are  also  described  or  observed ;  and  in  some  cases  an  nrticarial 
rash  appears  during  the  attack. 

Aniong  the  most  conspicuous  phenomena  are  vaso-motor  disturbances,  j 
fluch  as  coldneBS  of  the  extreniitie8,  and  "  deadness  **  of  the  fingers  and  toes, 
which  are  the  seat  of  tingling  and  nnmbnesa,  and  appear  white  and  bloodless^ 
or  even  aesiime  a  purple  tint.  These  changes  are  attended  by  a  rise  of  blood- 
preesure  due  to  contracfcion  of  the  peripheral  veseels.  In  a  >Yord,  a  condition 
ia  developed  %vhich  is  indistingnishable  from  the  shghfcer  forms  of  Kaynand's 
disejise,  and  even  the  more  severe  Raynaiid  phenomena  are  sometimes  met 
with  in  association  with  hajmoglobinuria.  It  would,  perhaps,  be  more 
correct  to  Bay  that  hcemoglobiniiria  ia  sometimes  aeen  in  Eaynand'B  disease,  ' 
for  wherea8  vaso-motor  tiisturbances  of  minor  degree  are  uaually  obser\'ed 
in  paroxysmal  ha^moglobinnria,  it  is  only  in  a  few  cases  of  typical 
Kaynaud  s  disease  that  hiEmoglobinuria  occurs. 

However,  tho  association  is  6ufficiently  striking  to  warrant  tlie  suppoai- 
tion  that  there  is  aoine  intlmate  relationahip  between  the  two  conditions, 
rather  than  that,  as  Bristowe  and  Copeman  auggeated,  their  association  is 
merely  due  to  the  fact  that  expo8ure  to  cold  is  the  common  exciting  cjiiiae 
of  both  maladiea  Both  tliaeases  are  deiddedly  rare,  and  the  prof)ability 
of  their  accidental  association  in  the  same  individual  ia  conaequently  small. 

Eeeent  observations  snggest  that  the  vaso-motor  disturbances  play  an 
important  part  in  the  cauBation  of  paroxy8mal  ha?moglobinuria,  a  aecond 
factor  being  an  ahnormal  condition  of  the  blood,  and  it  seems  possible  that 
in  cases  of  Eaynaad's  diseaac  without  htemoglobinuria  this  second  factor  is 
wanting.  ^J 

Tenderneas  in  the  region  of  the  hver  and  apleen  have  occa8ionally  been^l 
obser\*ed,  and  even  palpable  enlargement  of  those  organs. 

Tlie  general  8ymptoms  above  mentioned  vary  in  iadividnal  čase«,  and 
only  a  selection  of  them  is  ii8ually  present.  However,  in  any  given  čase  the 
Byniptoms  tend  to  be  fair!y  eonstant,  each  successive  paroxysm  i-esembUng 
those  which  have  gone  before.  Thua  one  patient  stated  that  he  always 
experienced  nanibness  of  ali  his  fingera  and  of  his  great  toes,  whilst  in 
another  čase  the  para^sthesia  was  always  most  marked  in  the  ring  and  little 
fingers,  and  e3pecially  in  those  of  the  left  hand.  Again,  the  distribution  of 
the  paina  in  the  trunk  and  limbs  tends  to  repeat  itself.  In  one  čase  the 
atttick  will  always  be  nshered  in  by  a  pain  down  the  back,  in  anotlier  by 
achiDg  in  the  loins  and  thighs, 

The  nnmber  and  inten8ity  of  the  aympfcoms  present  are  also  apt  to  vary 
with  the  severity  of  the  attack,  which.  again,  is  nsually  in  proportion  to  the 
degree  and  duration  of  the  antecedent  exposnre  to  cold- 
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Unless  some  permanent  renal  affection  be  present  the  urine  8how8 
nothing  abnormal  in  the  intervak  betweeD  the  attacks,  The  onset  of 
htemogloMnuria  usuall/  oocujrs  an  hour  or  so  after  the  eiposure,  and  it  may 
be  preceded  by  a  aimple  albiiminuria.  In  some  instances  the  urine  has 
oontaiued  an  exc668  of  urobilin  after  the  attack,  but  I  have  never  observed 
thiflu  Poaaibly  it  only  oceura  when  the  attack  is  accsompanied  by  jaundice. 
The  characteristic  iirine  is  uBually  acid  and  often  8trongly  so,  but  in 
Bome  recorded  cases  it  has  l>een  coD8tantly  alkaMne.  The  specifie  gTavity  is 
as  a  mle  lowered  (1010-1015)* 

Its  colour  varies  from  niby  red  to  that  of  porter,  and  in  thick  layers  it 
inay  appear  almost  black.  Tfie  blood  pigment  may  be  present  in  the  form 
of  oxy-  or  metha^nioglobin,  and  most  frequently  the  spectroecope  shovrs  the 
banda  of  both  tbese  pigmenta. 

The  presence  of  methaemoglobin  is  eridenced  by  its  characteristic  band 
in  the  red,  and  that  of  oxy  h  hemoglobin  by  the  intensity  of  its  banda  near  D 
and  E,  which  fai*  exceeds  that  of  the  coiTesponding  banda  of  the  spectruni 
of  methaernoglobin, 

Copeman  found  that,  in  his  čase,  when  the  urine  wa8  drawn  off  by 

catheter  at  short  inten^als  it  8howed  the  bauds  of  oxyhaemoglobin  only, 

irhereaa  when  it  remained  longer  in  the  bladder  it  contained  methaemo- 

'  globin.     In  some  casee  examined  by  the  present  writer,  the  band  in  red  of 

methfemoglobin  wa8  clearly  visible  imniediately  after  the  urine  was  passed, 

even  wben  the  bladder  had  been  einptied  not  long  previously,  but   the 

specimens  were  not  drawn  off  by  the  catheter,     Copeman  further  believes 

that,  on  standing,  a  p.irtion  of  the  excTeted  hitmoglobin  undergoea  a  further 

'  cbange  to  acid  hiematin,  and  this  is  one  of  the  many  points  connected  with 

this  disease  which  calls  for  further  investigation,     The  presence  of  metliic^- 

moglobin  is  no  special  feature  of  the  urine  of  paroxysmal  hi^moglobinuria, 

nor,  indeed,  of  hai^moglobinuria  in  general  as  distinguiabed  from  heematuria, 

Hoppe  S€yler  stated  that  blood  pigment  is  alway8  paased  in  the  urine  in 

I  the  form  of  meth^moglobin,  and  that  it  changes  to  oxyhanuoglobin  on 

I  etanding.     That  such  a  change  takes  place  in  ordinarj  smokj  urines  it  is 

I  ea8y  to  con^ince  one'8  self,  but  the  rate  of  change  varies  widely  in  difterent 

I  specimens. 

The  most  striking  microscopical  feature  of  the  urine  is  the  absence  of 
[  red  blood  corpuscles.  It  is  true  that  a  few  are  sometimes  seen  in  the  sedi- 
ment,  but  they  l»eur  no  proi>ortion  to  the  colour,  and  their  presence  is  not 
improbably  due  t^o  temporary  changes  in  the  kidney  resulting  from  the 
unwonted  calls  upon  them.  Such  renal  changes  have  been  ol>8erved  in 
animals  after  transfusion  of  foreign  blood, 

The  urine  deposita  a  copious  dark  brown  sediment,  which  couaists  of 

granular  baimoglobin  dubris,  and  sometimes  of  urates  mixed  with  such 

d^bria.     Casts  of  renal  tubules  composed  of  brown  granulea  are  usuaUy 

present  in  large  numbers,  as  they  also  are  in  the  urine  of  the  various  forma 

'of  toxic  hamoglobinuria  and  of  transfusion  casee. 

Crystals  of  caleium  oxalate  are  very  frequently  seen  in  such  urines,  but 
as  yet  there  is  no  evidence  that  their  presence  has  any  special  pathological 
ificance. 

The  free  pussage,  through  kidnej^s  ordinarily  proteid-tight,  of  such  large 
quantities  of  proteid  mat-erial  is  a  mattcr  of  ci^nsiderable  intcreet,  which 
be  compared  with  the  excretion  in  the  urine  of  other  foreign  proteida« 
Ji  as  egg  albumin,  after   injection  in  to  the  oirculation  of  an  animal. 
ime  recent  researches  of  Brodie  suggest,  however,  that  the  phyaical  pro- 
ties  of  hiemoglobin  may  aid  in  its  eUmination,  as  it  is  found  to  pasa 
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more  readily  through  a  perfused  kidney  or  a  Martiii'9  filter  than  eitner 
serum  albimiin  or  globulin. 

Serum  albuuiin  ia  also  iisuaUj  presen  t  in  small  araount  in  tbe  dark 
urine  of  tlie  paroxy8m,  and  some  albuminuria  may  i>erBist  for  a  tirne  after 
the  h^emoglobinuria  bas  passed  away.  Again,  in  some  cases  slighter 
Cxpo8iireB  are  followed  by  albuminuria,  and  more  severe  ones  by  ha-mo- 
globinuria;  and  Ralfe  Buggested  that  tiie  transitorj  or  paroxy8mal  albu- 
minuria of  appar6ntly  healthy  individuals  m  really  a  minor  manifestation 
of  tbe  di&eane  uuder  discusaion — its  "petit  mal"  as  Bristowe  happOy 
fityle<:l  it. 

The  low  specilic  gravity  of  tbe  urine  paeaed  during  tbe  piroxyam  suggests 
a  diminisbed  excretion  of  tbe  beavier  urinary  consfcituenta,  due  to  blocking 
of  tbe  renal  tubulea  witb  biemoglobin  debrie,  and  in  some  forms  of  toxic 
hiemoglobinuria  tbe  renal  aecretion  has  been  completely  auppressed.  Boas 
wa8  inclined  to  atiribute  mauy  of  tbe  attendant  8ymptom8  to  thia  cause, 
and  tbe  etiect  of  tbe  attack  upon  nitrogenous  excretion  is  a  point  which 
calls  for  investigation. 

Blood  counts  niade  before  and  during  the  attacks  8how  a  marked  fall  in 
the  numbers  of  tbe  red  corpusclea.  Copeman  bas  observed  falls  varying 
from  129,000  to  824,000  per  cubic  niillimetre,  Tbe  destruction  is  most 
active  at  tbe  very  commencement  of  tbe  attack,  before  tbe  litemogloliin 
appeara  in  tbe  urine. 

Hayem  observed.and  Chvostek  has  confirmed  tbe  observ^ation,  tliat  blood 
drawn  during  the  paroxysnis  clota  \^itb  unusual  rapidity,  and  ttiat  tbe  clot 
quickly  Uqueties  again.  This  peculiarity  is  not  met  \vitb  in  blood  taken 
during  tbe  free  inter\'^als. 

The  presence  of  free  b^emoglobin  in  solution  in  the  serum  during  tbe 
attack  bas  been  repeatedly  observed,  both  in  serum  from  wMcb  blood-clot 
bas  separated  aud  in  tbat  obtained  from  blisters.  Copeman  has  occasion- 
aliy  observed  tbe  formation  of  cry8tals  of  htemoglobin  in  serum  which  bas 
been  allowed  to  stand. 

One  of  the  most  obvious  microacopic  cbanges  is  the  absence  of  rouleaux 
formation  by  tbe  red  corpuscles.  l*oikilocytosis  is  sometimea  noticed,  and 
particles  of  free  pigment  are  seeu  in  the  plasma.  The  blood  platelets  are 
U8nally  increaaed  in  number.     As  a  rule  there  is  no  leucocytosis. 

Ehrlich,  Boas,  and  otber  investigators  have  laid  Bpecial  stresa  upon  the 
presence  of  decolorised  red  corpuscles  (Blutshatkn)  m  a  characteristic  feature, 

Dnriug  the  exposure  wbich  excites  tbe  attack  there  is,  as  Bristovve  and 
Copeman  pointed  out,  an  initial  fall  of  temperature,  which  is  c[uickly 
followed  by  a  decided  rise,  during  wbich  lOl"*  or  even  103"  F.  may  be  reached. 
Sbortly  after  the  maximum  bas  been  reached  a  rapid  fall  commences, 
\varmtb  returns  to  tbe  extremities,  and  tbe  urine  regains  its  normal 
cbaracter,  altbougb  sligbt  albuminuria  may  outlast  tbe  haemoglobinuria  for 
a  tirae,  Tbe  paroxy8ma  commonly  last  some  five  or  six  hours,  but  their 
duration  is  to  some  extent  proportional  to  their  6everity.  Occaaionally 
febrile  disturbance  is  absent,  and  the  temperature  may  even  remain  mib- 
normal  tbroughout. 

Tbe  patient  is  left  8omewhat  antemic,  e8pecially  if  several  attacks  have 
followed  each  otber  in  quick  succession,  but  the  destroyed  blood  corpuscles 
are  quickly  replaced.  As  in  other  varieties  of  biemoglobinuria,  some  degree 
of  jaundiee  may  follow  the  attack,  but  tbis  is  usually  sligbt  in  character, 
and  is  by  no  means  constantly  preaent. 

As  migbt  be  expected,  the  attacks  are  most  frequent  in  winter,  and 
many  patients  enjoy  complete  iminunity  from  them  during  the  summer 
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PeUkohfjf. — It  wiU  be  aeea  from  what  haa  gooe  before  tbat  the  main 
featurea  of  tbe  attack  of  paiozjnnal  fasmogkbiniiria  are — lat^  the  aeliTe 
liamohraiBwliichoocux8  0Qexposiiz«tof^^  and.  Sad,  tbe  Taao^nMUir  phflno* 
nuoDa  Dj  irhich  it  is  aooompaiiidd. 

It  10  TOobable  that  manj  ct  tbe  ninor  ajrmptonia  aie  direci  raanlta  of 
haBmodobiiMRinia.  If  one  vefisia  back  to  tbe  veinda  of  eaees  of  tirnoafenon 
of  lainb'8  Mood  into  haman  beiogs,  one  la  struck  hj  ibe  similarily  of  tbe 
apaptoma  obeetred  with  thoee  of  Ibe  diaease  under  couaidenitioD.  ~' 
aiid  fehrile  diaturbance  vere  promineiit  eftcte,  and  anuHig  otber  sjwf 
mcntioned,  in  addition  to  fajemo^biiiima,  were  pains  m  Ibe 
lunibar  regions,  Tomitiiig,  dT^ncBa,  aveatmg,  and  urticaTial 
This  luticaria  followed  quickly  upon  the  transfasioii,  and  theretii  dilleiied 
firom  that  which  is  so  oommon  a  result  of  tbe  modem  serum  Ueatmeaita. 
It  m  further  of  interesi  to  note  that  rigCMis,  fever,  and  sneatuig  wera 
obeerred  bj  Eitner  in  his  caaes  of  poidoning  bj  araeniuiBtted  h^drogen« 

On  the  other  band,  rigora  and  febrile  disturbance  mav  folli^w  tnmafaaioii 
trem  man  to  man,  and  were  also  obeerved  in  some  oaaes  in  vrhich  tnma- 
foaion  of  milk  wa8  resorted  to. 

One  of  the  main  points  to  which  investigation  has  been  directed  is  the 
obvioua  fact,  that  in  the  stibjectfi  of  paroijsmal  htemoglobinuna  the  red 
carpuaclea  Bhow  an  abnormal  tendenej  to  undeigo  rajad  destniction  under 
influences  which  in  ordinarj  individuals  are  insufficient  to  bring  about  such 
a  result.  This  auaoeptibUitj  of  the  red  corpuadee  ia  not  a  congenital 
isondition,  but  is  acquirod  at  some  period  of  the  patient'a  life,  often 
apparentl^  aa  a  reault  of  au  esoeptioual  exp06are,  and  when  onoe  acquired 
it  tenda  to  peiaist. 

The  reeearches  of  Ehrlich,  ChT06tek»  and  otheis,  bave  clearlj  demon- 
atrated  that  in  the  gulTerers  from  paroxysmal  h«Bmoglobinuria  the  coq>uaclee 
are  not  undulj  liable  to  disint^ration,  outside  the  body,  under  the  intluenoe 
of  oold,  and  Ebrlich  wb8  ooneequentl7  incUned  to  attribute  their  intra* 
Taacttlar  disintegration,  under  the  influenee  of  expo8ure,  to  the  secretion  of  a 
hftmoljrtic  ferment  bj  the  wallfi  of  the  vessels  in  the  part  cooled. 

Chvoetek  haa  ahown,  on  the  other  hand,  and  Mannaberg  and  Donatb 
have  raeentlj  confirmed  hia  obeervatiou,  that  the  red  corpuscles  of  theae 
patienta  are  abnormalljr  aenaitive  to  mechanical  inHuences,  Buch  aa  ahaking 
ibe  blood  in  a  tube,  or  the  jarring  of  a  centrifuge  which  doea  not  run 
smoothlj.  Mannaberg  and  Donath  have  further  8hown  that  tbej  are 
broken  up  with  unusual  readineas  under  the  influenee  of  carbon  dioside. 

Chvoatek  alao  found  that  in  repeating  the  claamcal  esperiment  of  Ebrlich. 
▼is,  pladng  an  eUiatic  ligatore  upon  the  patieot^a  finger  and  immeraing  it 
in  ice-cold  water,  the  cooling  wa6  not  neoeaaarj  for  the  production  of  local 
h^moglobineBmia,  but  that  the  simple  arreat  of  the  circulation  leada  to  tbia 
reault.  Following  Murri,  he  looks  upon  the  Taacular  a^aam  aa  pli^jring  an 
eqaaUT  important  part  with  the  abnormal  blood  eonditlon,  the  pneaanoe  of 
both  fuctors  bciu^  neceeaarjr  for  the  producttoti  of  the  attaok.     Suoh  a 

t'  will  expkin  very  well   the  relationahip  of  Rajnaud^a  diaeaae  to 
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paroxysmal  hiemoglobiDuria,  the  cases  in  which  the  farmer  is  preaent  with- 
outr  htemoglobinuria  being  those  in  which  the  second  factori  viz.  the  undue 
liabilitj  o  t'  htemoljsis,  is  absent*  In  support  of  his  view  that  the  vaso- 
motor  disturbances,  aided  by  the  resultaut  pre8eEC«3  of  carboe  dioxide  in 
exc666,  brings  aboiit  the  destruction  of  the  abiiormallj  frail  blood  corpuscles, 
Chvostek  adducea  the  fact  that  he  wa8  able  to  cut  short  the  attacks  by  the 
administration  of  amyl  nitrite  at  the  earliest  stage.  Moreover,  he  foimd 
that  in  horges,  whoae  blood  corpnsclea  appear  to  be  lesa  etable  than  those  of 
other  animals,  he  vvas  able  to  bring  about  a  degree  of  hcemoglobinpeinia  by 
the  induction  of  vaacular  spasm  by  electrical  stimulation  of  the  upper 
portion  of  the  cervical  cord. 

Againat  this  uiuat  be  eet  the  failure  of  Mannaberg  and  Donath  to  cut 
short  the  attacks  by  amjl  nitrite  in  their  čase,  and  these  authors  object  to 
Chvostek^  theory  that  it  is  not  at  ali  evident  in  \vhat  way  vascular  spasm 
can  plače  the  blood  iinder  conditions  at  ali  comparable  to  those  present  in  the 
shaking  experiiiient8,  nor  do  Ihej  think  that  the  facts  can  be  more  satiefac- 
torily  explained  by  a  theory  baaed  iipon  their  reaults  witli  carbon  dioxide, 
veno8ity  of  the  blood  being  held  wholly  reaponsible  for  the  hiemoly8ifl. 

The  experimeut  with  the  ligature  of  a  finger  8hows  that  local  ha^moly8i3 
niay  take  plače  in  such  cases  in  the  peripheral  circulation,  and  the  seat  of 
the  blood  destruetion  dnring  the  paroxyem  haa  been  variou8ly  located, 
Beveral  observera  regarding  the  renal  ckciilation  as  the  most  likely  locality, 
Against  tbis  latter  view  is  the  presence  of  free  hsemoglobin  in  the  serum 
generallj,  in  spite  of  its  abundant  excretion  in  the  urine.  Chvostek'8  obser- 
vatione  led  liiin  to  tlie  opinion  that  onlj  a  small  proportion  of  the  red 
corpiiscles  are  unduly  subject  to  disintegratioa  under  mechanical  influenees, 
and  if  this  be  80,  it  points  to  the  tendency  to  break  up  being  inherent  in 
the  eorpnscles  themaelves  rather  than  depeadent  upon  any  abnormality  of 
the  medinm  in  which  they  are  au9j.iended. 

Seeing  that  ao  many  poiaona  possesa  hffimolytic  povvera,  and  are  capable 
of  causing  htiemoglobinuria,  the  po3sibility  auggests  itself  that  auch  a  toxic 
Bubatance  may  be  present  in  tbe  blood  of  these  patienta  in  amounta  too 
small  for  the  direc^t  nianifeatation  of  its  h£eioolytic  action  under  ordinary 
conditiona,  but  which,  ueverthelesa,  is  able  to  bring  about  blood  destruetion 
when  aided  by  the  other  conditiona  which  excite  an  attack. 

However,  auch  an  li}"potheaia  receives  no  countenance  from  aonie  remark- 
able  observations  of  IVIannaberg  and  Donath,  who  found  that  whereaa  the 
serum  of  Idood  obtained  from  a  patient  during  an  interval,  and  immediately 
centrifugalised,  cauaed  no  luemolysis  when  added  to  ]iealthy  blood,  the 
aerum  of  an  attack,  which  was  slightly  eoloured  by  ha^moglobin,  became 
more  deeplj  coloured,  and  ahowed  the  absorptioa  banda  more  clearly,  after  it 
Iiad  been  added  to  heiilthy  blood  and  again  separated.  A  aimilar  haemolytic 
action  was  exercised  by  serum  in  which  h£emoly8ia  had  been  mechanically 
lirought  aljout, 

The  fact  that  hiemoglobinuria  ia  an  occaaional  symptom  of  malarial 
fever,  and  the  part  which  ague  appears  to  play  aa  a  prediepoaiug  cause  in 
some  cases  of  paroxysmal  huiimoglobinuria,  auggeat  a  community  of  origin, 
and  there  are  featurea  in  the  attacks  which  lend  colour  to  this  hypothe8is ; 
but,  on  the  other  hand,  the  paroxy8ma  of  hsemoglobinuria  are  in  no  aenae 
periodic,  and  their  recurrence  is  strictly  dependent  upon  expoaure  to  the 
exciting  cause.  The  more  rečen  t  observera  are  disposed  to  agree  witli 
Murri  in  regarding  ayi>hilia  as  a  far  more  important  predisposing  cause, 
aod  a  history  of  malaria  is  comparatively  aeldom  to  be  obtained  in  casea 
met  with  in  this  country. 
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The  acantj  number  of  recorded  post-mortem  exammaUoxi8  of  the 
subjecte  of  paroxy8mal  h^moglobinuria  thiow  pmcticallj  no  &efih  light 
tipoD  the  problem  of  ite  patholc^,  the  changes  met  witb  being  aimikr  to 
Ihoee  seeti  in  ather  conditions  aoGompanied  bj  bsemoljsiB  and  h^emo- 
globinuria.  In  some  cases  interstitial  changee  hare  beeu  obaerved  in  the 
kidnejrs,  which  p06sibly  have  been  reeiilto  of  the  nnusual  work  whicb  the^e 
organs  are  at  inteirals  called  upon  to  perform.  That  this  is  not  entirelj 
withoat  effect  upon  the  kidnejs  is  suggested  hj  the  preeeDce  of  amall 
quantitie8  of  serum  albumin,  and  oocaaionaU^  of  a  few  red  corpueclea  in 
^e  urine  dming  the  attacka 

It  will  be  evident,  then,  that  in  spite  of  the  large  amount  of  carefttl 
investigation  which  bas  been  directed  upon  its  studj  the  pathologj  of 
paroxjsmal  hsemoglobinuria  is  stili  to  a  l^o^  ertent  obscure,  and  that  no 
theory  of  its  causation  which  bas  aa  jet  been  put  forward  aftorda  a  full 
and  8ati8factory  erplanation  of  the  oheerved  phenomena. 

Trfatnuni, — Bemoval  of  the  patient  from  the  conditions  which  provoke 
the  attacks  is  one  of  the  prime  desiderata  in  the  treatment  of  the  diaeaae, 
and,  when  circumstances  permit,  residence  in  a  climate  in  which  no 
extremes  are  encountered,  or  at  least  a  winter  sojoum  in  a  warm  climate, 
are  clearlj  indicated,  and  may  serve  to  procure  complete  immunitj.  In  the 
majoritj  of  instances  measuies  directed  to  the  cure  of  the  diaease,  and  to 
enabting  the  patient  to  encounter  eiposure  to  cold  vnth  impunitv,  have  leas 
tatiiafactofj  result&  A  oomplete  cure  bas  occaaionallj  been  brought  about 
by  antisjphilitic  treatment  in  the  hands  of  Murri  and  others,  and  good 
effects  have  sometimes  followed  the  administration  of  quinine  in  full  doee& 

In  the  treatment  of  the  individual  parozjsms  warmth  is  indicated,  and 
a  warm  bed  and  warm  drinks  add  greatly  to  the  comfort  of  the  patient,  even 
if  they  do  not  curtail  the  attack.  The  administiation  of  nitrite  of  amjl, 
which  Chvostek  found  effectual  in  cutting  short  tbe  paroxjsm^  shouJd 
receive  a  trial,  but  as  the  biemoljsis  oecurs  at  so  earlj  a  stage,  it  is  obvious 
that,  if  it  is  to  produce  any  etlect,  it  must  be  given  at  the  verj  first  onset  of 
the  sjmptoma.  Nitro-glyeerine  might  alao  prove  of  service  as  a  pn>- 
pbylaictie.  Copeman  reoommends  the  avoidance  of  alcoholic  drinks  on 
account  of  the  temporary  dilatation  of  the  superticial  capillaries  which 
lhey  produce,  which  may  bnng  about  a  slight  lowering  of  the  Uxiy 
temperature. 

Smmoglobinuria/ram  EacerHon, — ^The  cases  in  vrhicb  hiemoglobinuna  ia 
tnduoed  by  muscular  exertion  are  few  in  number,  but  of  great  interestt  Aa 
ibey  differ  in  certain  not  unimportant  re^ects  froui  the  ordinary  cases  of 
paroxyBmal  hiemoglobinuria^  they  are  beat  conaidered  provisionaIly  as 
constituting  a  separate  group.  £xample8  have  been  recorded  by  Fleisdier» 
BLast,  Bobin,  Koster,  Lee  Dickinson,  and  otherBL  In  aome  instanoed  at 
any  rate  the  attacks  are  frequently  repeated,  and  may  be  sat  up  even  by  a 
¥ery  moderate  exertion,  in  others  a  single  attack  follow8  a  severe  musci^ar 
Strain,  such  as  is  involved  in  running  a  thiee-mile  race. 

It  bas  been  demonstrated  in  some  caaes  that  such  erposure  to  odd  aa 
might  be  expeoted  to  induce  a  paroxysm  in  an  ordinazj  caae  of  parorTamal 
hraioglobinuria  wa0  not  capable  of  produoing  such  an  efifoot,  even  whea  an 
attack  followed  a  moderate  walk. 

Perbaps  the  most  curious  featnre  of  theae  caaes  is  the  appai^nt 
powerIeflfine88  of  other  forms  of  exertion  than  thoee  involving  Ieg-work  to 
induce  the  attacks.  Marohing^  walking«  running,  and  in  one  of  Im 
Dickin8on's  caaes  a  hard  game  of  lawn  tennis^  are  Uie  recorded  cauaea«  and 
a  patient  who  developa  b^moglobinuria  after  a  igralk  majr  be  abk  to  exert 
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himself  ai  wood-chopptng  with  iiiipunity.  Aiiother  notewarthy  feature  m 
that  the  attendant  sjmptoma  whi€h  are  iisually  so  prominent  in  paroxj8mal 
haamoglobinuria  are  usuallj  abaent,  and  the  abnormal  coloration  of  the 
urine  maj  alone  attract  attention.  Koster^s  patient,  however,  complained 
of  coldneBS  of  the  extremitieS|  chills,  and  slighfc  headache,  but  shovved  no 
febrile  disturbanoe.  This  observation  ia  oppoaed  to  the  view  which 
attributes  many  of  the  attendant  8ymptomB  ta  htemoglobinEenaia,  but  the 
diference  may  be  merelj  one  of  degree,  for  iu  some  of  the  exertion  cfi&es  the 
amount  of  h[emolyBiB,  as  evidenced  by  the  condition  of  the  urine,  seems  to 
have  been  comparativeljr  shght.  In  a  čase  described  by  Bastianelli 
albuminuria  without  hiemoglobinuria  was  observed  after  exertioii  on  some 
occasions.  Kdster's  patient,  who  had  aequired  sjphilis  four  year8  pre- 
viouslj,  recovered  completelj  under  antisypihilitic  treatment,  and  in  Eobin*& 
čase  recovery  followed  treatment  by  rest,  tonics,  and  a  restricted  diet.  In 
this  latter  instance,  liefore  reeoverj  was  complete,  exertion  which  would 
formerlj  liave  induced  haamoglobinuria  cauBed  only  slight  albuminuria. 

LITERATURE,— HsamoglobinimaironiTraiiBftiBioii:  Ponfiok.  Viicho w'a  w4rcAnv  1875^ 
bcii.  p.  273.  See  also  a  series  of  casca  of  tr?iii*4fiision  of  lamb's  hlood,  reuorded  in  the  Berlhur 
kHn.  ^ocJiti^cftr.  1874.  Toiic  Hfflmoglobmuiia  i  Stadklmann.  Jrch,  /.  egcjp.  Path.  t*, 
Pharm,  1881,  xiv,  p,  231  {toluvleiidiauiiuu). — Afanah^jieiv.  Zeit^chr,  /.  klin.  Med.  1888, 
vi.  p,  318  (tolujlendimninu). — Hcnter,  W.  Joiirn.  of  FathoL  (md  Ba^Uriol.  1896,  iii.  p. 
259  (toluyleTidiftiiiine). — Marohand.  Archiv  f.  aeper,  Palk,  u.  Fharm.  1887,  X3tii.  201.  xxiii. 
273  aiid  347  (iKJtasaium  ohlorate). — Eitner.  BerHnrrklm.  iVocJienschr.  1880,  jtvii.  256  (arsetiiu- 
retted  lijdrogeD).— Bostroem.  Centraib.  f.  d.  ttu^.  IVissensch,  1881,  xix.  p.  396  (Morella 
eaculenta), — Von  Nieden,  Berliner  klift,  JVochenacfit.  1881,  xviii,  705  (carbolit:  acid).^ 
Wachter.  Viertcljahrsehr.  /.  geriM,  M&i.  1878,  xxviii.  p.  251  {»rseninretted  hjdrogen), 
Htttn&flobuiiiria  in  Fevera :  Immeumann.  DeuUch^s  AreJiiv  f.  klin.  Med.  1873-4,  xii.  p. 
602  (tjphnid).  — HuEDNEH.  Ihki.  1879,  xxiii.  p,  288  (sc^irktiiiai).  —  Cnopf*  MUnefiener 
med.  iVodiensehr.  1895,  xliL  p.  448  (acarktitja).  H»moglobiimrla  ia  Lower  AnimalB : 
LuflAFLsrH  and  Oktkktao.  Ergehnissc  der  uUg.  PathoL  1896,  i.  pp»  169  and  934.  Infantil^ 
HjBmoglobinurla :  Winkbl.  Deutsche  riied.  iVoc/unschr.  1879,  v.  pp.  303  and  31&. — 
SakoKEB.  MUnekener  Jtted.  JVodimsdir.  1886,  xxxiiL  p,  42L — Bagin8KY.  Deutsche  m^d. 
WQ^€nschn  1889,  xv.  p.  73*  FaroirfBnial  H»mog]obiimria :  Chvostek.  Ueber  das  fVesen 
<jUr  paroxif9Jnal$n  Hammjlohinuric,  Leipzig,  1804, — Hankadeho  atid  Donath.  DeutscJies 
Jrchiv  /.  klin.  Med,  1899,  lxv.  p,  285.— Muebi,  J^ii?«^*  clmiča,  1878,  pp.  33,  93,  289, 
321  ;  1885,  pp.  241  and  321.— Ehhlich.  Zcitsch.  /.  klin.  Med,  iii.  p.  383  ;  Uhariti  Annahn^ 
1883,  X*  p.  142. — LtcHTMEiM,  L.  Volkmauu*a  Sammlung  kliniseher  Kortrdge^  1875-78,  Bd. 
ii.  Abtb.  i.  p,  1147. — Boas.  Dcutšches  Archiv  f,  klin.  Med.  1882,  xxxii.  p.  356. — 
DtCKtNSON,  W.  H,  Mcdico-Ckir.  Traiis.  1865,  xlviii,  p.  175.— Harlev,  G.  Medioi-Chir, 
Trans.  1865,  xlTiii.  p.  161.— Mabcet,  A.  Medico-Chir,  Trans.  1823,  lii.  p.  41.— Mac- 
EENZIE,  S.  Lan€(t^  1879,  ii-  P^  116;  1883,  ii.  p.  862.— Bribtowe  and  Copeman'.  Medical 
Soc.  Proč.  1889,  xii.  p.  256.— CorEMAN.  Allbutf  h  Sifstcjn  of  Medicbic^  1898,  voL  \\  p.  621. 
— Herrinoham.  8t,  BarthoL  Ho^.  Eep.  \%\x,  p.  133. — AVickham-Leo«.  St.  Burthol.  Hosp, 
Mep,  X. — Dressleii.  Vtrchow*a  ^r^^it?,  1854,  vi.  p.  264,— Pavy.  Laneet^  1866,  ii.  p.  33  ;  Traiis, 
Faih,  Soc.  1868,  x\riii.  p.  157.— Ealfk.  Lancet,  1886,  ii.  764.— Barlow.  €lin.  Soc.  Tram. 
— Hayem.  I>u  Saufj,  Paria,  1889  ;  Gaz,  hibdmn.  1889,  2e  s,  xxvi.  p.  171.  A  very  full 
analjrsis  of  the  literatur©  of  paroxysmal  biemoglobiiiuria  is  mv^n  in  Chirostek^s  nionograph. 
Hamoglobiniiria  £rom  Exertion:  Fi.rikcher.  Bcrliner  kliti.  tVochensdir.  1881,  xviii.  p. 
69 L  — Kast.  Deutsche  med.  IVociimsckr,  1884,  x.  p.  840;  1891,  xvit.  p.  1017.— RoBiN. 
Gaz.  jfUd.  de  Pariš,  1888,  v,  p.  169.— K5ster.  Therap.  M^natahefte^  1893,  vi  i.  p,  54. — 
Ba,stianelli.  Centra Ik  f.  klin.  Med,  1&89,  X.  p,  403  (ahatraet).  —  DlCKlNSON,  Lkb. 
Ulmical  Soc.  Trmis,  1894,  xxvii.  p.  230. 
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Hi4CM0PHlLlA,  01  the  congenital  hajmorrhagic  diatheais,  is  a  congenital 
hereditary  diaeaae,  characterieed  by  a  liability  to  spontaneouB  haemorrhagea, 
to  exce38ive  bleedings  from  trivial  causes,  and   to  joint  affections-     The 
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morbid  teodencj  persists  throughout  tlie  life  of  the  alfeoted  individual,  wha 
ia  termed  a  "  bleeder/' 

jEtiolo^, — Heredity  and  8ex  are  ituportant  factora  in  the  production  of 
the  disease,  yet  ite  actual  cauBe  is  uiikuown.  Thua  the  diaease  ocx;urs  in 
males,  femalea  being  verj  rarelj  afifected  TinusmissioD  does  not  as  a  nile 
take  plače  directly  fifom  father  to  son,  but  akuost  alway8  through  8eemingly 
healthy  members  of  the  female  line,  who  are  often  exceedingly  fertile^  to 
the  male  descendants.  A  8omewhat  similar  mode  of  transmission  of  disease 
is  observed  in  pseudo-hypertrophic  paralysi8,  Friedreich's  ataxia,  and  occa- 
monaUy  in  diabetes  inaipidus  and  colour  blindness.  Apart  from  heredity, 
there  is  no  ob\iou8  cause  for  hsemophilia,  which  is  met  with  in  ali  the 
hnman  races,  in  various  countrieij  and  in  ali  ranksof  80ciety-  Consauguimty 
of  the  parents,  and  a  hiatory  of  gout  in  the  ancestors,  are  probably  merely 
accidental  circum8tanoe& 

Morbid  Anatomy, — Post-mortem  there  is  anaemia  of  the  tissues  and 
oi^ans,  and  in  many  instances  also  ecehjmoees,  blood  extravasations  into 
the  organa, or  effnsions  into  the  body  cavitiea  Other  changes,  such  as  fatty 
degeneration  of  organs,  thinness  of  the  arterial  eoats,  and  abnormallj  narro\v 
Teasels,  are  not  constant,  nor  are  they  causal  factors.  The  joints  may  pre- 
aent  morbid  appearancea  from  ha^moirhages  into  their  ea\ities,  but  in  more 
chronic  cases  there  is  thickening  of  the  syuo\^l  membrane,  with  hbrillation, 
and  degeneration  of  the  articular  cartilage,  the  changes  in  short  resembling 
those  seen  in  rheumat^^id  artliritis,  There  is  no  proof  that  the  blood  differs 
from  the  nonnal  as  regards  its  chemical  constitution.  When  a  blee*iing  first 
starts  the  microscopic  appearance  of  the  blood  is  cfuite  normal,  and  coagulation 
is  normal  aim.  Tki  t  if  the  blood  be  asamined  after  a  severe  hiemorrhage^ 
there  wiU  neceasarily  be  aigns  of  ana^mia^  and  the  blood  "  r^embles  vvater 
in  wbich  fresh  meat  has  been  wa8hed  and  8caicely  stalns  linen  "  (Legg)* 
Coagulation,  too,  is  then  very  deficient»  or  does  not  occur  at  alL  The 
easential  nature  of  the  disease,  in  short.  is  unknown,  though  generali/  held 
to  consist  either  in  some  abnormality  of  the  blood- vessels,  or  in  an  abuormal 
Btate  of  the  blood  whereby  clotting  is  retarded  or  aitogether  in  abeyauce. 

Symptoms  are  classified  under  three  headinge :  (1)  Sjiontaneous  or  trau- 
matic  external  luemorrhages ;  (2)  Interstitial  heemorrhages ;  (3)  Joint 
afifections. 

1,  In  a  small  percentage  of  cases  the  diaease  manifants  itself  soon  after 
birth  by  severe  umbilical  htemorrhage.  As  a  rule,  however,  the  child  is 
about  a  year  old  before  any  signs  appear,  the  subjects  of  hfemophilia  being 
usually  quite  normal  as  regards  their  general  appearance,  phy8iognomy, 
nutrition,  etc.  The  earliest  sign  is  often  a  severe  extemal  ha^morrhage 
after  some  tri\Hal  %voimd,  and  as  the  boy  growa  older  he  suffers  freqiiently 
from  these  uncontroUable  bleedings  after  various  forms  of  traumatism,  such 
.1     "  '     euts,  tooth  extraction,  circumcision,  opening  of  abscesses,  etc.     The 

lige  is  u8UHlly  capillary,  and  is  characterised  by  its  severi  ty  and  the 
dil!icnlty  with  which  it  is  checked,  blood  oozing  away  slowly  but 
iy,  it  may  be  for  day8  or  weeks  in  succession.  Or  the  bleeding  may 
ffpontaneouB,  and  is  then  more  often  from  the  mucous  and  seroua  surfaoes. 
early  life  these  bleedings  often  occur  as  severe  epi8taxee,  less  commonly, 
aa  bleedings  from  the  gums,  and  after  the  beginning  of  the  secontl  dei^ade 
there  is  a  greater  tendeney  to  intestinal,  urethral,  renal,  gastric,  or  p«lmouary 
h^morrhages,  than  in  infancy.  Etfusion  of  blood  into  the  i>eritoneal  eavity 
is  ocGaaionally  seen. 

2.  The  interstitial  ha^morrhages  are  either  s|^iontancous  or  occur  after 
truamatism.     In  the  former  čase  there  are  petechife  or  ecchymoses  in  the 
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akin  during  mfaDcy  or  later  life,and  heeDiorrhages  in  the  mucous  membranes, 
tissiies,  and  organs,  The  ecchjmaaes  in  no  wa7  differ  in  appearance  from 
similar  conditions  found  in  peraons  wit.h  an  acquired  hsemorrhagic  diathesia 
Tranmatic  ec^hjuioses  are  common,  and  allied  to  thein  are  hiematomata, 
which  May  attain  the  size  of  a  man 'a  heatl. 

3.  Joint  affections  do  not  usiuiUj  ariae  till  the  fourth  or  hfth  year,  and 
the  larger  jointe  are  the  more  commonly  afifected.  Spontaneoua  or  traumatic 
h^morrhage  occars  into  the  joint  cavity  (haemartfirosis),  and  there  is  an 
inflamniatory  infiltration  of  the  periarticalar  tiBsuea  Thus  the  joint  appears 
8Wollen,  is  painiul,  especially  on  movement,  and  the  overIyijig  skin  is  often 
somevvhat  diacolonred.  The  onset  of  the  8welliDg  is  ofteu  midden,  and 
ac€ompanied  hy  a  rise  of  the  temperature  to  103''-104'*  F,  The  8weUing 
usiiaUy  disappears  in  the  course  of  a  few  weeks,  but  tends  to  recur.  In 
conseqiience  of  repeated  intra-articnlar  ha3morrhage  changes  ocx;ur  in  the 
joiot  striictures,  giving  rise  to  appejirancea  closely  resembling  rbeiiinatoid 
arthritis,  and  in  later  atages  the  eods  of  the  bones  are  much  thickened,  and 
the  joint  is  more  or  lesa  anchylo&ed,  flexed,  and  useless. 

Biagnosis  ia  easy  in  vvell-marked  cases.  The  milder  varieties  may  pre- 
sent  more  difficulty ;  iuiportant  points  to  remember  are  that  the  disease  is 
hereditary  and  mainlj  affects  males,  that  the  tirst  signs  appear  as  a  mle 
before  the  tenth  year,  and  tliat  the  disease  lasts  tbrougliout  life.  It  may  be 
mistaken  for — (i*)  The  hanion^kagic  diseases  of  tke  7ieia'horn.  Idiopathic 
umbilical  haemoiThage  atlects  both  8exe8  equally,  and  leaves  no  Bubsequent 
liability  to  excessive  htenioiTh^es.  Melona  neonatorum  n8aally  oecura 
within  a  lew  daya  of  birth,  is  due  to  gastric  or  iutestinal  nlceration,  and  is 
often  fatal  within  a  week*  Some  forms  of  congeoital  sjphilis  and  the 
hsemoglobinuiia  of  Winker8  disease  are  readilj  diderentiated,  the  latter 
being  acsoompanied  by  cyano8i8,  jaundice,  and  somnolence,  and  being  prob- 
ably  an  infective  disease,  (ii.)  Scuri}^,  the  various  forms  of  purpnra  and 
the  htemorrhagea  of  gout,  lencocythemia^  etc.,  are  as  a  ride  eaaily  dis- 
tinguished,  (iii.)  Lastly,  the  joint  affections  mnst  not  be  confounded  with 
rheumatismj  gout,  rheiimatoid  ar  (kri  tis,  or  tuhcrcular  disease  of  the  jointa. 

Frognods. — The  yoimger  the  patient  the  graver  is  the  prognoais;  but 
with  čare  adult  life  is  often  attained,and  the  hajmorrhagic  tendency  possiblj 
diminieheg  after  iniddle  life, 

Trmtment. — If  there  is  known  to  be  an  hereditary  tendency  to  the 
disease,  the  children,  and  e8pecially  the  boys,  shonid  be  carefully  reared,  and 
ali  operative  nieasiires  avoided,  with  the  exoeption  of  vaccination,  which  ie 
hardly  ever  attended  with  special  risk,  OMer  children  and  adults  have 
nsualiy  been  wamed  by  their  relatives  of  theii'  morbid  tendency,  but  some 
bleeders  are  peculiarly  reticent  in  admitting  that  they  are  suOerers ;  hence, 
if  hneniophilia  be  suspected,  mere  denial  thereof  should  not  entirely  allay 
our  anspicions.  If  traumatic  hsemorrhage  has  occuried,  general  surgical 
rueasurea  luust  be  employed  to  arrest  the  bleeding ;  operative  Luterference, 
however,  causes  hsemorrhage  as  uncontrollable  as  that  from  the  initial  leaion, 
Compression,  combined,  if  nece8sary,  with  plngging  of  the  wound,  is  the 
most  efticient  treatment,  eapeciallj  if  oomplete  reat  be  obaerved  at  the 
iame  time.  Styptic8  are  useless,  but  freezing  with  ice  or  ethyl  chloride  has 
sometimes  acted  well  Internal  medicaments,  c.g.  chloride  of  calcium,  ergot, 
or  acetate  of  lead,  nuij  alao  be  tried,  bnt  are  of  more  use  for  checking  bleed* 
ings  from  mucous  surfaces.  Substances,  such  as  nucleic  acid,  yeaat,  thymu8, 
and  other  preparations  conUiining  nuclein,  are  recommended  on  account  of 
the  fact  that  they  produce  leucocyto8is.  Tiansfusion  may  be  resorted  to  if 
other  meaaiu'eB  fail    Treatment  which  appears  beneficial  in  one  čase  is  often 
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elesB  in  another,  in  which  the  bleeding  continues  uncheeked,  onl^  ceaaing 
when  sjncope  ensues,  or  even  c^uaing  the  death  of  the  patient.  Joint 
8wellžng8  are  best  treated  by  means  of  compression  and  imrnobilisation.  AAer 
a  bleeding  the  patient  u6uaUy  remains  somewhat  antemic  for  some  months 
and  the  adniiniBtratioii  of  iron,  cod-liver  oil,  and  other  tonics,  with  attentiou 
to  the  hygiemc  8urroundings,  is  advisable. 

LITERATUE£.<-Tbo  bibliognphj  prior  to  ISSl  ii  r«o(»tded  tiy  Lboo  in  1.  A  Trmiim  0» 
Smmo^  LoodoD,  1872,  &Dd  m  SU  Barih.  Hosp,  JUp,  1831,  voL  XTiL  Mah^  cftiea  hftTo  nnoo 
tliaD  Men  recordcMi  m  tbe  tnedic«]  joaniAls.  The  following  mmj  be  mtntioDed  :— 2,  Ma^kiks* 
Trrnnš,  IkUh,  Soc  LomJUm,  1893,  voL  zUr.^S.  Laned^  1894«  L  p.  &35  ;  IL  p  740,— 4.  SUMMKR& 
Mtd*  Seeord,  1896,  toL  xlix.— 5*  CoMftT.  Oat.  de$  hSpU,  1896,  p.  793,-^6.  Mcul-Kuhksil 
M^ttek,  mmL  H^pckšchr.  1897,  p.  867,-7.  BiSNWikLX>.  Dmtšch,  ffud,  Hoehschr.  1897,  No.  2. 
—%,  Brown*  Lanc^,  1898,  11.  p.  1474.— 9.  Brit,  JM.  Jaur,  1898,  L  pp.  1135,  888,  1066.— 
10.  Ibid,  1899,  L  pp.  839,  531.--IL  Gabru     fFišn^med,  H^oekšckr.  1899,  {i.  68, 
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DinJOTiON. — The  expectoration   of  blood  from  the  lungs  or  lower  air- 
passages  (Iarynx,  trachea,  and  bronchi). 

Pathogenesis. — The  older  wTiter8  were  in  the  habit  of  using  the  tenus 
BronchorThagia  and  PneumoTrhagia  as  signifying  in  the  one  čase  effiision 
from  the  bronchial  mucous  membrane,  and  in  the  other  escape  of  blood 
from  the  pulmonary  vessek  proper*  Laennec  was  of  opinion  that  slight 
hsemopty8es  were  bronchial  in  origin,  while  ali  grave  h^morrhages  were  dne 
to  pulmonary  apoplexy,  the  result  of  vascular  tension  in  the  Inngs  them- 
selves.  In  this  he  waa  in  error.  Pulmonary  apoplexy  is  due  to  embolism, 
and  is  a  comparatively  rare  cause  of  hsBmoptysis. 

Ali  pathological  evidence  goes  to  prove  that  in  the  vast  majority  of 
caaes  of  ha3moptyaifl — both  slight  and  severe — tlie  pukDonary  and  not  the 
bronchial  veseels  are  to  be  regarded  as  the  source  of  the  bsemorrhage. 
Thifl  is  only  what  we  would  theoretically  erpect  when  we  oonaider  how 
lm<lly  supported  the  pulmoQary  vessela  are  as  compared  with  thoae  of  the 
bronchial  mucous  membrane.  The  htemorrhage  itself  is  due  either  to 
eaoape  of  blood  by  diapedms,  the  result  of  active  or  paasive  hyperEemia  of 
the  pulmonary,  and  to  a  much  leisa  exteut  of  the  bronchial  capillaries ;  or« 
on  the  other  hand,  to  rupture  of  a  blood-vessd,  genemlly  a  branch  of  the 
pulmoaary  artery,  the  result  of  some  pathological  condition  («.^.  ulceration 
or  aneury8m)  of  the  vascular  wall 

Etiologt. — A.  Diseases  of  the  Lungs. — Ptdmonarjf  Tuherculosis, — Thia, 
'ly  in  its  more  chronic  forms,  is  &y  far  tke  mo$t  imp&rtant  caitse  of 
ry  hctmorrhcLge, 

Sir  Thomas  Watson  say8 :  '*  If  a  person  «pit8  up  blood  who  bas  received 
no  injury  to  the  chest,  in  whom  the  uterine  functiona  are  healthy,  and  who 
hns  no  disease  of  the  heart,  the  odds  that  there  are  tubeiroles  in  the  lungs 
of  that  person  are  fearfully  high." 

Ha)mopty8is  oecurs  in  about  60  per  cent  of  ali  cases  of  pulmooary 
berculosis;    the  Inpatient  Brompton   Report  give^  62  per  cent;    l>r. 
illiamtt  (1000  pri  vate  cases)  gives  57  per  cent;  Dr.  Wil8on  Fox,  54  per 
cent.     Of   200  succesaive  oases  admittea   by  the  writer   into   Brompton 
Ho0pital,  h£emoptyBis  occurred  in  70  per  cent.     It  is  extremely  raro  as  a 
"      VOL  IV  19 
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»jmptom  of  aciite  iniliarj  tuberculosis.    Haimoptysi8  ocourring  in  pulmonarj 
tuberculosis  is  dne  to  one  of  the  follovviiig  causes : — 

(1)  Ihjiitrwmin  and  Mnptme  o/  Ca/nlimni^s.—  Occurs  iriainly  in  the  early  stages 
of  tuberculoiiis.  Siicli  ha^nuirrbages  are  iisiially  very  sHglvt,  and  are  indicative  of 
congestive  and  iiitlamniatory  states  of  the  pulnionary  tissue.  Dr.  KingstoD 
Fowler  regards  C4ipilktry  ha?morrhage  as  probably  the  cause  of  the  streaks  and 
small  blood-clotii  wliieh  appear  from  tirne  to  tirne  in  the  spntum  in  the  ciourse  of 
chronie  i>ulnioimry  tnherculosis. 

(2)  2 ubercidcir  In^ltratirm  witk  snhsefpitnt  Ulceration  and  Perfovdtion  o/ a  Branck 
o/  ihe  Pulmftmtrt/  Art&rt/, — Tul>ercle  Ijacilli  have  been  demonstrated  by  Koch, 
Weigert,  and  Percy  Kidcf  in  the  thickened  and  infiltrated  vessel  walls  in  coonec* 
tion  wit!i  comniencing  t^aseation,  The  uleerative  process  occa.sionally  leads  to 
perforation  of  an  arterv''  of  some  inagoitude,  and  in  this  way  niay  induce  very 
profuKo  ha^njorrhage.  This  is  probab!y  the  cause  of  the  severe  ha'moptyKes  wbich 
occa8ionally  oceur  in  the  earher  st^ges  of  pnhnonary  tul>erculosis,  paiticularly 
when  asaociated  with  rapid  ca.seatiorK  Fortunatelv  such  a  result  is  coni  para  ti  vel  y 
rare,  owing  to  the  fact  that  cloaui-e  of  the  vessel  by  throniboiiis  and  endarteritis 
obliterans  generally  takes  plače.  In  the  more  rapid  fonus  of  tul>erculosis, 
the  vaacular  wa]l  becoiiies  softened  aod  infiltrated  before  the  thrombotic 
process  ib  cotn plete,  and  rupture  ta,kes  plaee,  the  vessel  being  no  longer  able  to 
with8tand  the  torce  of  the  blood-pre.ssure  within. 

(3)  Rupture  of  €in  An^urymi  uf  a  BraneA  o/  tks  Pulm^nunf  Arfen/. — This  is  by 
far  the  most  common  cause  of  prof  tise  hfleHioptysis,  and  occurs  most  frequently  in 
the  stage  of  excavation.  In  30  out  of  35  consecutive  fatal  cases  oecurring  at 
Brorapton  Hospitiih  Dr.  Percy  Kidd  traced  the  souree  of  the  bleeding  t<D  ruptured 
pulmonary  aneurysms,  while  in  3  out  of  the  reniaining  5  uniiiptured  aneurysnis 
were  discovered.  These  ane«rysnis,  which  are  usually  the  size  of  a  large  pea 
or  hazel  ntit,  but  which  umy  reach  the  size  of  a  walnut  or  even  large r,  are 
most  commonly  found  where  an  artery  passes  along  the  wall  of  a  cavity.  The 
vessel  walh  whicb  nmy  be  softened  by  tubercular  iniiltration,  bulges  on  the  side 
next  the  cavity  where  it  is  not  siipported  bj  lung  tissua  Very  rarely  the  vessel 
may  be  seen  to  bulge  into  the  lumen  of  a  bronchus.  Occasionally  an  aneurysm 
huB  been  found  in  a  easeous  patch  wbich  is  undergoing  softening.  The  aneurvsms 
are  usually  rotind  and  sacculated^  but  may  be  fusiform  or  irregiilar»  Very 
occasionally  they  contain  laniinated  bltx)d-clot  They  are  commonljf  single,  but 
not  infreqiiently  multiple  ;  as  manj  as  thirty  have  been  found  of  various  sizes. 

Besidea  tnberculosis,  bfemoptjsis,  especiallj  in  fllight  amount,  may 
OGCur  in  prac tičali j  ali  di^easea  of  the  lungs.  In  bronchiectasis,  htemoptysi8 
frequentlj  occnra  in  tlie  later  uleerative  stages.  Dr.  Fowler  observed  it  in 
14  out  of  35  caaes.  The  hoemorrhage  is  uauallj  small  in  quantity,  but  is 
sometimes  profase,  as  much  as  balf  a  pint  of  blood  maj  bo  expectoratei 
In  carciTiofnu  of  the  lung  the  sputum  is  frequentlj  blood-atained,  and  not 
imcommonly  resembles  red  currant  jellj  or  prane  juice,  and  may  rarelj 
contain  cancer-cells.  In  hi/daiids  baemoptjsia  occurs  in  the  majoritj  of 
casea  There  is  nsually  aimplj  a  etainiog  of  the  spntum,  bnt  a  severe 
hEemorrbafre  may  occur  prior  to  nipture  of  a  cy8t  Dr.  Percj  Kidd  recorda 
one  čase  of  fatal  hi^cmoptysis  from  this  cause.  In  cirrkosis  of  the  lung, 
which  may  be  due  to  dust  inhalation,  Bjphilis,  plenritic  extension,  or  other 
cause,  the  slighter  degrees  of  htemoptjsig  are  not  nncommon*  According 
to  Dr.  Bastian,  it  occurs  in  half  of  ali  cases.  That  form  of  ctrrhosis  deacribed 
by  Sir  Andrew  Chirk  as  non- tubercular  fibroid  phthisis,  in  \vhich  hajmoptjsis 
is  not  an  infrequent  sjmptom,  is  considered  by  most  modern  autborities  to 
be  ideo  tičal  with  an  extremely  ckronic  form  of  tuberculosis  affecting  chiefly 
the  supporting  franiework  of  the  Inng,  with  subsequent  fibroid  transfor- 
mation  of  the  tuberculoua  areaa  Htt*mopty8is  is  a  rare  symptom  of 
emphysema,  but  does  occtisionallj  occur  and  may  even  prove  fatal.  It  is 
uEuallj,  however,  small  in  amount.  It  is  matter  for  surpriae  that  it  do€a 
not  occur  more  frequeDtIy  considering  the  freqnent  association  of  atheroma 
of  the  pulmonarj  artery  \vith  emphysema.       In  hbar  pnetimonia  we  have 
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the  typical  blood-stained,  viscid,  ruatj  sputum.  Hiemoptjsis  also  occurs 
in  ganjene,  pulmo7uiry  abscess,  and  actinomt/cosis.  Streak^^l  expectomtion 
may  be  observed  in  eases  of  hronchiUs,  especiallj  after  a  paroxy8m  of 
ooughing. 

B,  3is€asšs  of  the  fiear^,— Haemoptyais  is  8pecially  frequent  in  mitml 
disease,  and  more  particularlj  in  mitral  stenosls.  It  occurs  also  in  aortic 
regurgitation.  The  htemoiThnge  is  dne  to  rupture  of  puloionarj  capillaries 
from  backward  pressure.  and  is  liable  to  occur  after  exertion.  Large 
ha:;moptysis  is  not  inlVeqnently  met  with  in  mitral  stenoaia  The  writer  has 
Beeo  several  cases  where  there  have  been  recurring  haemorrhagee  exceediiig 
\'\  pint  in  qoantity. 

C*  Aortk  Aneuri/sm, — Freqnently  terminatee  by  mpture  into  trachea, 
bronchi,  or  lung«  It  seema  hardly  necessaij  to  sta  te  that  such  hsemopty8ia 
ia  in  the  nature  of  the  čase  rapidly  fatal,  though  there  is  not  nncouHnonly 
a  pink  staining  of  the  sputum  for  some  days  or  longer  dne  to  "  vsreeping  "  of 
the  aneuryam. 

D.  Eifiholism  or  Tkrombosis  of  tke  Pultnonar^  ATtery  canses  pulmonar^ 
apoplexy  or  ha^morrhagic  infarctiom  The  em1:K)lu8  may  come  frtjm  the 
heart,  or  may  he  tranamitted  from  a  thromboeed  peripheral  vein,  as  in 
phlegmasia  alba  dolens.  If  a  fatal  termina tion  does  not  rapidly  ensue, 
there  may  be  fairly  profuse  haemoptysis  for  some  considerable  tinie, 

E.  Constitutional  and  Morbid  CondUiaiu  of  the  Blood — e,g.  Lenco- 
cythaemia,  purpura  hEemoirhagica,  scorbntus,  haemophilia,  mahgnant  infective 
fevers.  In  regard  to  haunophilia,  some  authoritiea  consider  that  the 
haemorrhage  is  due,  not  to  an  alteration  in  the  bl(Xjd,  but  to  an  hereditary 
stmctuml  imperfection  of  the  iuner  coats  of  the  vessels.  A  senile  liieuio- 
pty8is  haa  boen  deschlied  occnrring  in  persons  over  tifty  year8  of  age.  Theee 
may  occur  and  recur  in  arthritic  subjects  (Sir  Andrew  Clark)  without  any 
Berious  disease  being  presen  t 

F.  Traumatic. — Blood  is  expectorated  after  injuries  to  thorax  and 
langs«  e,g,  buDet  or  8word  wouDd9,  or  fractured  ribs ;  wounds  of  larynx 
mnd  trachea,  e.g.  cut  throat ;  also  after  opemtions  on  Lirynx,  trachea,  or 
lungs,  e.g.  tracheotomy,  paractinteais  thoracis  (by  suction),  evacuation  of 
empyema,  or  puInionary  abscess. 

G.  Inj!4i7n7nations  and  Ulcerations  of  Larynx,  Trachea^  arid  BroTichi — 
€,g.  Tuberculosis,  syphili8,  carcinoma,  foreign  bodies,  exteiision  of  oesophageal 
epithelioma. 

H.    Vkarious, — Hfiemoptysis  occurs  in  rare  instances  at  tbe  menstrual 

epochs  in  casee  of  suppressed  menstruation,  or  at  tbe  meuopause,  or  as  the 

result  of  plethora.     It  is  stated  that  periodical   h£emoptyae8   have   been 

observed   to  foUow  the  removal  of  both  ovarie&      Sir  Thomas  Wat8on 

mentioDB  a  remarkable  čase  of  a  woman  who  menstruated  through  ber 

Itings  at  eacb  montbIy  i»eriod  for  forty-two  yeani  (from  16  to  58  year8 

of  ttge), 

^  I.  Endtmic  Ifamopttfgis — dne  to  the  presence  in  the  lungs  of  the 

^B      Distomum  pulmonale — has  been  deseribed  by  Drs.  Ringer  and  Manson. 

^H     Ia  endemic  in  Japan,  Korm,  and  Formosa,     The  disease  is  charaeterised 

^H     br  chronic  cough  witb  expectoration  of  a  peculiar  rusty-brown  pneumonic- 

^^L|tke  sputum.      The  patient  is  liable  to  irregular  attacks  of  h(emoptyBi8| 

^^Vlrhich  may  be  profuse.     In  the  rusty-brown  sputum  there  are  abundant 

^F  difcrk-brown.  thick-shelled  operculated  ova.      Tiiey  are  oval,  smooth,  and 

^H     doublo  outlined,  measuring  from  80  to  100  /i  in  length  by  40  to  60  /t  in 

^H    Ivreadth.     In  the  course  of  a  month  or  six  weeks  a  ciliated  embryo  19 
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in  the  water.  Tlie  life-history  ia  probablj  conbinued  in  some  freBh*watef  ' 
animal,  Lhroiigh  which  it  tinds  its  way  back  to  man.  Small  areas,  rather 
larger  than  a  tilbert — tbe  so-called  "  biirrow8  " — are  fouod  scattered  tbroiigh- 
out  the  orgae,  parfcicularlj  toward8  tlie  peripherj,  These  "  burrows  *'  contain 
a  Bumber  of  "  tuonels "  Jilled  with  the  characterietic  ruatj  -  coloured 
material,  and  each  containing  one  or  more  small  distoma.  The  septa 
betweeo  the  timoels  may  break  dovvn,  producing  a  considerable  ca\dty. 

The  distomum  pulinooale  v,  Kingeri  v.  Westermanni  is  reddisb  brown  in 
colour,  oval  in  form,  and  so  tbick  and  fle8hy  that  it  is  almoBt  circular  in 
transverse  Bection,  It  measures  8  to  10  mm,  by  4  to  6  mm.,  and  is  covered 
by  minute  spines. 

Ilxciling  Game^  of  Maciiiopii/sis.-^VeTj  often  there  ia  no  exciting  cause, 
biit  an  attack  is  sometimea  determined  by  muscukr  exertion,  a  paroxysm 
of  coughiiag,  mental  agittifcioo,  menstniation,  etraining  at  stool,  alcoholism, 
or  eitremes  of  heat  and  cold, 

Patholo^kal  Appearancm. — In  the  čase  of  a  fatal  beemoptysi8  the 
mucous  membrane  of  the  air-passages  is  U8ually  blood-stained,  Blood  is 
found  in  tbe  tracbea,  bronchi,  and  Inngs.  There  may  be  a  tbick  cybndrical 
clot  extending  from  tbe  tracbea  down  to  the  smaller  broncbi  The  blood  is 
as  a  rule  most  abundant  in  the  vicinity  of  the  ruptured  vessel,  though  it  is 
often  present  in  parts  quite  remote,  and  not  infrequently  a  large  amount 
of  blood-clot  may  be  found  in  tbe  oppoeite  liing.  This  floocfing  of  tbe 
sound  lung  with  blood  is  commonly  the  eaiise  of  death  in  fatal  csases  by 
a8phyx]a.  Blood  may  even  be  found  in  tbe  upper  lobe  of  tbe  opposite  lung, 
Bhowing  tbat  the  inspiratory  eftbrts  bave  been  powerful  enoogh  to  force  the 
blood  up  against  tbe  action  of  gra\ity.  As  regards  tbe  beart,  it  presents 
the  appearances  eharacteristic  of  death  from  asphyxia  or  syncope.  In  cases 
which  recover,  the  elfiised  blood  ia  U6ually  completely  absorbed ;  but  Dr. 
Eeginald  Thomson  has  shown  that  in  a  number  of  uases  tbe  i'elics  of  blood 
are  to  be  found  in  tbe  presence  of  hard,  fibrinous,  pigmented  nodules.  In 
caaes  of  fatal  hBemoptyaiB  due  to  pulmonarj^  emboUsm  we  iind  large  ho^mor- 
rhagic  iofarctions.  In  casea  which  recoverj  these  alter  into  hard,  wedge- 
shaped  fibrinous  masses. 

Putrelactive  cbanges  very  rarely  occur  in  tbe  effused  l)lood  except  in 
those  cases  where  tbe  haemorrhage  is  tbe  result  of  inbalation  of  blood  from 
the  parta  above  tbe  larynx  {e.g.  epistaxi8  and  moutb  opemtions),  \vhen  it  is 
due  to  the  presence  of  the  accompanying  putrefactive  organisms.^ 

Symptomaiologi/. — ^The  onaet  of  an  h^mopty8is  may  be  sudden  or  pre- 
ceded  by  one  or  two  day8  of  staining.  Occaaionatly  there  is  a  preeeding 
Bense  of  tightness  acroBS  the  chest.  There  is  usua!ly  in  tubercular  cases  a 
previouB  bistory  of  cougb  and  expectoration,  thougb  in  about  3  per  cent  of 
cases  haemoptyais  is  actually  the  first  symptonL  It  ia  to  l>e  noted  tbat  tbe 
onset  is  not  as  a  rule  asaociated  with  exertion  or  strain,  as  one  migbt 
Buppose.  The  patient  8imply  experience3  a  tickling  sensation  about  the 
fauces,  has  a  aaltisb  taste  in  tbe  mouth,  and  8uddenly  discovers  that  his 
mouth  is  full  of  brigbt  blood.     The  amount  expectorated  varies  in  quantity 

'  Phfhijfis  ob  H(vmoplm, — Hremoptjsia  was  such  a  cooimon  and  atriking  feature  of  ooii- 
Bumption  tbat  tho  older  writer8,  from  Hippocrate^s  ilowiiwarda,  eiToneoiisly  re^arded  phtiiiais 
itBfllf  na  directlv  due  to  infectivo  and  putrefactive  changea  in  the  etJuised  blood.  lu  later 
times  Niemejer  himAelf  reverted  to  thia  old  vitw,  baaing  Ina  opinion  oii  the  fact  that  soiuetimes 
bffimoptyflis  ia  reallj  the  first  ajniptom,  and  also  od  the  fact  that  pyrexia  not  iincommotdy 
follow3  an  liBemoptjaiE.  Since,  liowevcr,  the  diBcovery  by  Koch  of  the  pfttho{(<M]ic  tubercle 
bacilliLS  it  has  beeu  discovered  tliat  this  after-j>yrGxia  described  by  Nienieyer  is  in  realitv  due  ta 
infofitive  tuberculoua  brouclio  pneumouia  of  other  portiona  of  the  lungs»  Tbe  term  ia  therefore 
a  misDomer. 
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m  a  miafe  etreak  or  staining  of  the  spiitum  to  one,  two,  or  more  pints  of 
blood.  In  early  phthisis  the  bleediog  is  usuallj  smaJl  in  amount,  but  is 
liable  to  reciir.  Profuse  lueaioptjBis  generally  occura  m  the  kter  stages. 
In  Dr.  Follock'8  retarn  of  341  cases  of  large  htemoptjaia  12  per  cent 
oociirred  io  the  first  stage,  41  per  cent  in  the  second^and  46  per  cent  in  the 
third.  The  hlcmd  is  generallj  bright  red  and  trothj,  but  when  very  profuse 
is  often  dark  and  clotted,  especiallj  if  it  bas  gradoaUj  accumulated  in 
pulmnnary  cavities  or  bronehial  tubes.  \V7ien  the  flow  is  not  eKcesaive 
the  blood  is  ofteo  mixed  with  sputum.  Blood-casts  of  the  smaller  bronchi 
are  oocaaionally  exp6ctoratei  Usually  the  expectoration  remains  blood- 
stained  for  some  days  after,  or  there  are  brownish  black  specks  in  the 
sputum. 

In  the  čase  of  a  profuse  hiemoptjsis  the  patient  is  generally  greatly 
alarmed — ^the  face  is  pallid  and  bedewed  \vith  8weat;  there  is  faintneae, 
feeble  pulse,  and  coldness  of  estremities.  The  blood  is  brou^jjht  up  ^vith  a 
frequeat  short  cough,  and  the  patient  niay  continue  \-o  bring  it  up  for  some 
hours.  In  severe  cases  blood  may  pour  out  at  the  moath  and  noše,  and  may 
rapidly  lili  a  fairly  large  porringer  (or  small  basin).  Some  of  the  blood  ia 
often  ewaUowed,  and  is  either  vomited  or  passed  per  i^ectum,  Owing  to  the 
eollapsed  condition  of  the  patient  the  temperature  becomes  subnormaL 
When  the  shock  has  passed  ofl*  the  temperature  riaes  generally  withm 
twelve  hours  to  nonnal  or  to  its  original  height  before  the  hsemorrhage 
oocurred.  In  a  few  iustances  a  high  temperature  may  be  obaerved  for  some 
time  afterward8,  due  probably  to  the  formation  of  foci  of  infective  broncho- 
pneumonia,  the  result  of  insutflation  of  tlie  lungs  with  blood  chaiged 
with  micro-orgiinisms  from  the  cavities  and  softened  areaa.  Dr.  Williama 
regards  this  after-pyrexia  as  of  ill  omen.  It  may  be  some  tirne  before 
the  patient  recovers  from  the  mental  depresaion  and  from  the  ever-present 
dread  of  its  recurreuce,  The  majority  of  ali  cases  do  tend  to  reour.  The 
term  hctmorrhafrir  phthiMs  has  been  applied  to  those  cases  where  hiemor- 
rbage  is  a  constant  and  frequent  phenomenon.     This  frequent  recurrence 

y  be  explainčd  by  the  suppositiou  that  the  rent  in  the  wall  of  the  artery 

aneury8m  has  ooly  undergone  partial  repair 

It  may  be  bere  noted  that  it  is  quite  poesible  for  a  fatal  liiemorrhage  to 
occur  into  a  large  cavity  without  any  blood  being  expectorated  at  alb 

As  regards  tlie  e^amination  of  the  chest  it  is  very  important  to  remember 
that  for  some  tioie  after  a  severe  haemopty8i8  the  patient  should  be  disturbed 
liS  Uttle  as  posaible.  He  should  not  be  asked  to  take  a  deep  breath  or  t+i  cough 
or  speak,  and  the  chest  should  on  no  account  be  percussed,  The  lungB 
lEay  be  auscultated  during  tranquil  respiration  without  risk.  In  addition 
to  the  sigDS  of  the  aocompanying  lung  diseaae  one  can  often  hear  fine  moist 
crepitant  r^les  over  the  areaof  effuaion,  and,  according  to  Laennec,  these  are 
frequently  audible  in  the  vicinity  of  (just  above)  the  roots  of  the  Itings. 
These  may  persist  for  some  diiys,  or  even  weeks. 

DiFFBRENTiAL  D1AGNO8I8. — A.  DifferentidHon  of  the  various  eauttU 
Conditiom  that  Umi  to  ffm7noptyiis. — They  are  as  a  rule  readily  dis- 
tiiigaished  by  their  associated  symptoms  and  cUnical  featurea.  Owing  ta 
its  extremely  frexqiient  occurrence  in  connection  with  plithisis  the  pre- 
somption  in  the  aljsence  of  heart  disease  ib  alwayB  in  favour  of  tuberculoms, 
eren  olthough  no  phy8ical  signs  of  pulmonary  disease  can  be  detected.  On 
tbe  other  haud,  if  a  presy8tolic  murmur  is  heard  at  the  cardiiic  aper  we 
CftD  generali/  dismiss  ali  idea  of  phthisiB,  as  mitral  atenoBis  and  pulmonaiy 
tnberculosifl  very  rarely  coexiat.  The  foIlowing  points  may  also  bo  noted : 
—The  »putum  in  acute  pneumonia  has  the  well*known  mBty  oolour;  in 
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gangrene  it  frequently  resembles  prune  jiuce;  in  carcinoma  it  haa  been 
likened  to  red  currant  jelly ;  in  pulmonarj  ceJema  it  conaists  of  a  sero- 
sanguiaeous  fltiid ;  in  brovvn  induration  of  the  lung,  and  in  a  pnknonarj 
apoplexy  of  some  etanding,  it  may  be  of  a  dark  brown  colour,  owiiig  to  the 
presence  of  haamatoidin  crjBtals, 

B.  Diagnods  from  other  MermoTrhages. — (1)  Hmvmtemeds, — In  hžema- 
temesis  ther©  is  usnally  a  history  of  dyspepsia,  and  there  is  often 
accompanying  pain  in  tbe  epigastrium.  The  blood  is  acid  in  reaction 
from  adinixture  wifch  gastric  juice ;  it  is  dark  in  colour,  and  more  or 
lesa  altered  by  the  gaatric  juice.  It  ia  preceded  by  nauBea,  and  comeB 
up  with  voniiting,  and  may  be  inLxed  with  food,  The  blood  is  brought  up 
ali  at  once,  and  not  in  succesaive  mouthfuls ;  faintneas  often  precedes  the 
hsemorrhage;  Bub8equent  cofifee-ground  vomit  and  tarry  motions.  In 
haemoptyai8,  on  the  other  hand,  there  is  often  an  antecedent  hi8tory  of 
coiigh  or  other  pulmouary  Bjmptonis.  The  blood  conies  up  with  coughing. 
It  is  alkaline  in  reaction,  is  brigbt  red  and  frothy,  and  mixed  with  muciis, 
There  are  often  air-bubbles  in  the  coagulum ;  there  are.  occtiBionaIly  blood 
moulda  of  the  emaller  bronchi.  It  is  preceded  oiten  by  a  tickling  senaation 
in  the  throat ;  is  genemlly  fonowed  for  some  day8  by  stained  gputum  (this 
is  prolmbly  the  most  important  diagnostic  point);  the  htemoptyBi8  is 
generany  repeated;  mieroscopic  examiiiation  may  reveal  tutierele  hiacilM, 
elaatic  fibres,  or  pulnionary  epithelium.  (In  primary  ha^mopty8is  the 
expectorated  blood  should  alway8  be  stained  for  bacilli.) 

The  following  points  must  be  noted  in  order  to  guard  against  poBSible 
fallacies  \ — The  act  of  vomiting  may  excite  coughing,  and  vicc  versa  ;  there 
may  be  no  cough  a  t  the  first  appearance  of  hiemopty8is ;  blood  from  the 
liings  may  be  8wallowed,  producing  secondary  ha^matenieais  and  mehena ; 
and  h^materaeais  may  occnr  from  rupture  of  varicoae  veins  at  the  lower  end 
of  a^sophagus  as  a  symptoui  of  fiepatic  cirrhosis. 

(2)  Upisiaxis. — In  nasal  litemorrhage  blood  may  pasa  back  into  the 
J^ha^ynJc  and  be  expectorated.  Anterior  and  poster ior  rhinoscopy  may  be 
necea8ary  to  decide  whether  the  haemorrhage  arises  in  the  noše  or  posterior 
naaal  apace.  Ha^moptysLS  has  been  known  to  occur  in  connection  with 
undue  vaBcnlarity  of  the  inferior  turbina ted  bones  without  epistazia, 

(3)  Ummorrlm^e  from  Throat  or  hmk  of  Tongiie. — Haemopty8i8  to  any 
eitent  from  this  cause  is  yery  rare.  Streaks  of  blood  are  occasionally 
observed  in  the  expectoration  accompanying  some  minor  diseasea  of  the 
pharynx,  Sometimes  the  presence  of  blood  in  the  mouth  on  rising  from 
aleep  haa  been  observed  in  varix  of  the  tongue,  mouth,  aod  pbar}^nx.  In 
thia  connection  it  inay  l:>e  noted  that  real  htemopty8is  in  childhood  is  rare, 
even  in  cases  of  pulmonary  tuberculosis.  When  a  young  ehild  does  spit  up 
blood  it  is  generaOy  owing  to  the  violence  of  the  coughing,  as  in  the 
paroxysms  of  whooping-coughj  and  often  comes  from  the  throat,  noše,  or 
gnms,  and  occaBionally  from  an  ulcer  of  the  frenum  lingua^ 

(4)  Spurious  Ilmmoptpsis  and  Malingering. — Neurotic  anžemic  girls 
often  speak  of  findi ng  blood  on  their  pillow6  on  waking,  or  of  their  mouths 
being  filled  with  blood  in  the  morning.  They  acquire  the  habit  of  sucking 
their  cheek  or  guma.  The  latter  are  seen  to  be  pale,  8pongy,  and  exuding 
blood.  The  sputum  in  these  cases  is  generally,  accordiog  to  Dr.  Wagner, 
of  a  pale  red  colour,  not  so  brigbt  as  in  ordinary  ha^moptjsis,  and  on  aettling 
sometimes  preaents  a  reddish  brovvn  sediment.  The  blood  is  mLxed  with 
šaliva,  but  contains  no  cyUndrical  or  ciHated  epithelium,  The  blood  oaly 
appears  in  the  morning,  and  there  are  no  phyBical  signs  in  the  lunga. 

Malingrrers  may  produce  blood  in  the  same  way,  or  may  a€tually  add 
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Ifclood  derived  from  another  source.     The  late  Profeasor  Hughe«  Bennett 
rdiflcovered  a  čase  of  malingering  by  eramination  of  the  blood  with  the 
mieroscope.     The  corpuscles  were  oval  instead  of  rouod,  thue  proving  that 
they  did  not  come  from  a  manmialiaD  souroe  at  alL 

Prognosis. — Haemoptjrsis  is  very  rarelj  fatal.     In  the  large  proportion 

oasea  there  is  a  tendencj  to  spontaneous  arrest  of  the  hsmorrhage.    Dr, 

md  West  states  that  the  mortalitj  from  hsBinoptjsis  in  phtbisis  is  lees 
3  per  eent.  Sometimes  an  heemoptjais  occuis  without  waniing, 
ontinues  for  a  few  dajs,  and  then  disappears,  leaving  no  traees  behind»  and  no 
phjaieal  signs  develop.  In  ali  probabilitj,  however,  there  has  really  been 
in  theae  caaes  a  tubercular  focus,  whieh  has  cicatriaed  and  healed  up.  Sucb 
fod  at  one  or  other  apex  are  fiiequently  found  po6t*mortem.  Of  4000  casea 
^of  hsemoptjsis  observed  at  Brompton  Hospital  the  quantity  in  69  per  cent 
under  ssa.  Stili  pmfnse  and  repeated  hiemoptjsis  must  alwayB  be 
led  as  a  grave  oondition.  The  laxge  majoritj  of  fatal  cases  occur  in 
tie  stage  of  excavation,  and  are  due  to  the  rupture  of  a  polinonarj  aneuiTsnL 
Fatal  hsBmoptjsis  is  more  common  in  males  than  in  females,  and  is  rare  in 
^the  čase  of  children  and  old  people,  though  the  writer  has  seen  in  the  Bojral 
Chest  Hospital  a  fatal  termination  in  tho  čase  of  a  child  under  three  jears  of 
Dr.  Iteginald  Thomson  aays  that  fatal  luumoptyais  is  more  common  in  the 
aer  months — t.Tune  and  July.  Death  is  dne,  in  the  majority  of  caseSi  to 
a8phyxia  from  regui^itation  of  blood  in  to  the  bronchial  tubes,  more  petf- 
ticularly  of  the  sound  Inng.  The  patient  is  practically  drowned  in  his  o^fnl 
blood.     In  a  few  cases  death  is  due  to  8yocoi>e. 

As  regards  the  infiuence  of  hiemoptvsis  on  the  progress  of  pulmonary 
tuberc^ulosis  opinions  vary  8omewhat.  The  laity  very  often  regard  spitting 
of  blood  in  quaotity  as  *'  the  beginning  of  the  eni"  There  is  certainly  no 
elinical  evidence  in  support  of  such  a  view.  Dr.  Pollock,  in  his  ElemenU 
of 'Prognosia  in  Phthisis,  flay8  h£ejnopty8is,  eveu  if  profuse,  may  have  no 
Hppreciable  effect  on  the  8ub9equent  health  of  the  indi\ddual.  In  not  a  few 
cases  tlie  effects  seem  actually  beneiicial.  It  is  ea8y  to  understand  that  this 
is  the  ease  in  h%moptysiB  due  to  chronic  pulmonary  congestion  by  acting 
as  a  Bafety- valve.  May  it  not  occasionalIy  act  in  a  similar  way  in  the  acute 
puhnonary  hyper8emia8  of  pneumonia  and  early  tuberculoais  ?  Certainly  one 
frequently  sees  cases  of  recurring  h8emoptysis  with  practically  no  chest 
8ymptom8  and  Uttle  if  any  deterioration  of  the  general  health.  Dr, 
AVilUams,  after  caretiU  observation,  ejpresses  the  opinion  that  the  influence 
uf  haBmoptysis  in  the  first  stage  is  nil,  whereas  h{emopty8is  occurring  in 
the  aecond  and  third  stages  curtails  the  average  duration  of  the  diaease. 

It  must  also  be  remembered  that  a  oertain  proportion  of  cases  of  chronic 
phthisis  may  assume  a  subacute  progressive  character  after  an  h£emoptyfiiB 
has  occurredL  This,  as  already  explained,  is  probably  due  to  the  onaet  of 
»econdary  infective  broncho-pneumonia. 

Treatment.  —  The  indications  are  twofold: — A.  Promote  thromiasis, 
whioh  is  the  natural  procesa  of  repair,  by  lowering  the  blood-pressure  in  the 
pulmonary  artery.  In  this  way  we  arredt  the  bleedin^.  11  Prtveni  as  far 
Oš  possible  the  regurtjitation  of  blood  into  the  neighbouring  bronchi.  and 
more  particularly  into  the  bronchus  leading  to  the  opposite  lung;  and 
promoh  U&  txjmlšion  therefrom  in  the  tvf.nt  of  itn  occurrencr.  In  this  way 
we  geneniny  imuimise  the  immediate  danger  of  fatal  asphptia,  and  also 
prevent  the  later  occurrence  of  infective  broDcho-pneumonia, 

A.  Thrombosis  is  promoted  by  the  foUowing  means:^ — (1)  Mesi — Falfils 
ali  therapeutic  indic^itions,  and  h  much  the  most  important  of  the  cardiac 
aedativasL    Nothing  uiore  is  reqiiired  in  mild  oasee.    The  8yncopal  oondition 
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of  the  patient  al&o  acts  as  an  excelknt  cardiac  depreesant.  Eest  ought  t0^ 
be  as  absolute  as  possiljle — general,  local  (cardiac  aad  respiratorj),  and 
mentaL  The  patient  ia  confioed  to  bed  in  a  cool,  airj  room,  is  kept  quiet 
and  undiaturbed,  is  lightly  ckd,  in  severe  cases  is  tbrbidden  to  speak  above 
a  vsrhisper,  is  only  asked  essential  que8tions ;  the  cough  is  checked  by  suck- 
ing  pieces  of  ice  or  by  a  aedative  linctus.  Dr.  Mitchell  Bruce  lay8  stresa  on 
the  mental  aspect  of  the  queBtioa,  and  makea  a  point  of  reafiguring  the 
patient  by  a  few  encouraging  word8.  He  is  requested  to  lie  as  stili  as 
posaibie.  In  the  European  ssanatoria  lujahive  of  the  extremili€s  is  frequently 
carried  out  with  the  view  of  diminishing  tl^e  iotlux  of  blood  into  the  lungs, 
snd  80  checking  the  b^morrhage.  A  special  apparatus  is  employed,  but 
the  same  effect  can  be  produced  by  a  tight  bandaging  of  the  upper  arma 
and  thighs. 

(2)  Opitim — Ia  by  far  the  most  important  drug  in  the  treatmeot  of 
hamopty8is.  It  acts  as  a  cardiac  and  respiratory  sedative  and  depreasant, 
checka  the  cough,  allajs  the  general  restlessness,  aoothes  the  mental  distroaa 
and  agitation,  and  promotes  sleep.  The  best  method  of  administration  is 
by  a  suhculafieous  injection  of  mofphia  (gr.  i-gr.  i),  which  may  ha  ve  to  be 
repeated  once  or  even  tvrice.  Some  phy8ician8  recommend  a  combined 
injection  of  moi*phia  (gr.  \)  and  atropine  (gr.  tJ-jt)- 

(3)  Low  i>it€^.— Nothing  is  given  for  some  houra  except  small  pieces  of  ice 
to  suck  at  considerable  intervals,  so  as  to  prevent  flatolence  with  its  accom- 
panying  refitlesaneas.  The  sucking  of  ice  relieves  the  tbirst  as  well  as  the 
cough,  and  ]ikewise  ca  ima  the  patienfs  anxietj  by  giving  him  the  feebng 
that  something  definite  is  being  done  for  his  relief,  After  a  little  tirne  iced 
niilk  is  given  in  tablespoonful  doses  and  graduallv  increased  in  quantity. 
Everything  m  ust  be  cold.  Cold  milk,  cold  meat  jelly  or  essence,  with  a 
littie  bread  and  1  lutter,  is  uaiially  sufficient  for  the  first  few  day8,  along  with, 
it  may  be,  a  little  pounded  meat  and  milk  pudding.  AlcohoUc  stimolants 
must  be  strictly  avoided,  except  in  the  rare  instaoces  where  there  is 
danger  of  Byncope.     The  pnlsc  must  be  carefully  vvatched. 

(4)  Saline  Furf^atives. — These  lower  the  blood -pressure  by  acting  as 
derivatives.  Dr.  Kingston  Fowler  recomniends  one  dmchin  of  aulphate  of 
magnesia  with  20  grains  of  sulphate  of  soda  given  every  four  honrs. 

(5)  Ice-hag  to  Chest — Is  now  little  used.  Has  probably  no  etlect  on  the 
ruptured  vessels,  but  if  appUed  over  the  prascordial  region  may  have  some 
eifect  in  lessening  the  cardiac  excitability, 

(6)  Other  Medicinal  Memedies. — (a)  Astnngents. — Though  used  exten- 
8ively  by  the  older  school  of  practitioners,  their  value  is  exceedingly  doubtfnl. 
Ergot,  \vbich  ia  undoubtedly  a  valuable  drug  in  nterine  hBemoiTbage,  has  the 
greatest  repntation,  while  hazehne,  gallic  acid,  and  turpentine  are  alao 
employed.  Sir  R.  Douglaa  Powell  speaks  well  of  acetate  of  lead  in  combina- 
tion  with  dilute  sulphuric  acid.  Hjdrastis  Canadensis  is  used  by  some 
American  phy8icians.  It  is  not  ea8y  to  understand  what  eifect  snch  astrin- 
gents  can  po8sil>ly  ha  ve  on  an  ulcerated  veasel  or  ruptured  aneurysm.  Indecd, 
Bradford  and  Dean  have  ahown  that  ergot  and  hazeUne  actually  raise  the 
blood-presaure  in  the  pulmonary  circulation,  Clinical  experienee  is  also 
against  the  use  of  these  remedies.  During  the  writer*8  t^rm  of  office  as  honae 
physician  at  Brompton  Hospital  he  was  never  once  called  upon  to  adminiater 
ergot  or  any  other  astringent.  They  are  better  withheld  altogether,  as  they 
derange  digestion  and  induce  constipatiom  (h)  Aconile  lias  been  recom- 
mended  by  Dr.  An  dre  w  on  tlie  ground  that  it  lower8  the  blood- pressure  in 
the  pulmonary  circulation  (Bradford  and  Dean). 

B.  The  prevention  of  the  regurgitation  of  blood  and  its  8ubaequent 
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(1)  Position  o/  ih€  Patient — ITiis  is  of  the  utmoet  importance*  The 
patient,  on  the  oocumenee  of  a  severe  hsemoptTsis,  ehould  te  immediatelj 
tmiied  and  made  to  lie  on  the  afifected  or  most  alfected  side.  It  is  the 
cortesponding  lung  that  is  the  souree  of  the  hjemonrhage.  If  this  is  done, 
then  any  regurgitation  of  blood  that  may  oocur  will,  owing  to  gravitr.  take 
plaoe  from  the  trachea  into  the  bronchtis  of  the  affeoted  lung,  where  it  will 
do  little  harrn«  as  that  lung  is  largelj  funetionlees^  eepeciallj  in  the  slage  of 
excavation,  when  profuse  hsemoptfsis  is  so  oommon.  On  the  other  hand, 
if,  on  the  incidence  of  the  haemoptrsis,  the  patient  happens  to  be  Ijing  on 
his  sound  side,  the  blood  will  regurgitate  from  the  trachea  into  the  lotki^us 
leading  dowa  to  the  healthj  functioning  lung,  and  breathing  beoomes  ahnoet 
unpoaaible.  If  the  patient  be  Ijing  on  his  back  the  blood  wiU  reguigitate 
into  both  lungs.  In  the  WTiter's  opinion,  tiooding  of  the  sound  lung  wtth 
regurgitated  blood  is  the  most  common  cause  of  fatal  a^phjzia,  a  result 
which  would  often  be  avoided  were  this  rule  alwa7s  attended  to.  The 
writer,  while  house  phjsician  at  Brompton  Hospit^,^  was  in  the  habit  of 
writing  the  letters  R.  or  L.,  as  the  čase  might  be,  on  the  bed  cards  of  ali  the 
ciues  of  phthisis  to  indicate  the  affeoted  or  most  aflected  side.  The  charge 
tiurses  had  instructions,  in  the  event  of  a  hiemoptjsis,  to  immediatelj  tum 
the  patient  on  the  affected  side.  In  spite  of  the  fact  that  there  were 
numerous  caaes  of  prduse  haemoptTsis,  not  a  single  fatal  tennination  oocurred 
during  his  term  of  office.  The  patient's  firiends  ahould  be  told  of  the  import- 
ance  of  position. 

(2)  Marphia,  bj  cheeking  the  cough,  soothing  the  reetlessnen«  and 
cakning  the  mental  distress,  does  much  to  dlminish  the  frequent  insptratorj 
efforts  wliich  conduce  to  regurgitation. 

(3)  Artijlcial  BfJtpiration. — If  there  is  threateoed  H8pliyxia  from'  tI<xKiing 
of  the  lungs  with  regurgitated  blood,  it  is  advisable  at  once  to  have  recourse 
to  some  form  of  artiticial  respiration,  with  the  patient  lying  on  the  afiected 
aidei  Such  a  čase  oocurred  at  Brompton  Hoepital,  wbere,  bv  the  use  of 
Sjlvesteir^s  method  of  artiticial  respiration,  the  WTiter  succeeded  in  getting 
most  of  the  blood  ejected,  with  con8equent  speedy  reoovery,  and  this  too 
iifter  the  pQtient's  condition  had  been  pronoimeed  hopeless  by  the  phy8iciiui 
in  eharge  who  happened  to  be  presen  t  when  the  Wemoptyais  occurred. 

(4)  Siimuiatinff  Exp€eiorants, — After  a  day  or  t\vo  it  is  often  advisable 
to  give  small  doses  of  ipecacuauha,  6quills,  or  ammouium  carb4inate,  in  order 
to  aasist  in  the  expuision  of  the  small  relics  of  blood  from  the  minuter 
bronchL  There  is  thus  less  likelihood  of  a  subaeiiuent  infective  broncho- 
pneumonia. 

After-treatmeiU  and  Prophylaxu. — Diet  should  be  sparing»  and  alcohoUc 
atimulants  avoided  for  some  weeks.  The  patient  may  be  allowwl  to  get  up 
after  the  sputum  has  been  free  from  staining  for  a  few  daya  Should  take 
oocasional  laxative8  and  carefully  avoid  aH  erceasive  ezertion.  Ferruginous 
rsmedies  and  tonics  may  be  necessarj  to  eounteract  the  anamiia  and 
anociated  debility.  Primary  heemoptysis  is  a  warning  of  incipient  lung 
iHifliuni,  and  therefore  a  change  of  climate  is  indicuted  as  soon  as  tho  patient 
€aii  bear  the  journey.  Traube  spoke  highly  of  the  value  of  ru8piratory 
ezerciBes  as  a  preventive  measure  m  cases  of  clm>Dic  rceurriug  haunoptjaui 
cdatad  with  oongestion  of  the  ri'Spinitory  organs. 


'  Brompton  Ha«piul  ii  the  krMt  eoi»auiDp€i«ii  hotliltU  in  Cir«at  tiritatfi*    Th«r«  It  pro* 
viiioii  for  350  p«.ti«nt«,  of  wUuih  80  p«r  oant  M«  cMtt  of  iinlmo&Afj  tubcrcntoiui. 
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LlTEKATVRK,—fulmmmry  C&nsumpiion (Williamb) ;  Puii}ionary  Eaemmrhagf  (Bjuiinald 
Thomson)  ;  Prognosis  in  Cansumption  (Pollock)  ;  Diieasts  o/  fhi  Lungs  (WiLaoN  Fox)  ; 
Diseasca  of  tke  Ltings  (Fowler  and  Godlee)  ;  Trtfpiml  i>wcas««  (Mansok)  ;  Brompton  Ho^iiai^ 
Medical  lUporU ;  ffcemopiysis  {Bt.  Rasml*bskk),  Ho^jiitAls-Tedende^  Co[jenhagen,  186B. 
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Stš  also  Arteries,  NeW'Born  Child,  Pregnanct. 

HjEMORRHAGE  is  always  presen  t  wheii  a  blood-vessel  is  wounded,  and  the 
loss  of  l>lood  may  be  Bo  trivial  as  to  give  rise  to  no  definite  constitutional 
effect,  or  so  severe  in  caae  of  wound  of  one  of  the  largest  arteriee  as  to  prove 
mpidly  fatal.  The  blood  maj  escape  externallj  through  an  open  wouiid,  or 
may  become  exti'a%-a8ated  8ubcutaneou8ly,  or  iiito  one  of  the  great  cavitiea  of 
the  body.  A  patient  may  die  froin  hicinorrhage  without  one  drop  of  blood 
lieing  shed  external  to  the  body,  e.g.  intraperitoneal  htEniorrhage.  The  niain 
considerations  in  estimating  the  danger  of  a  severe  haniorrhage  are  the 
quantity  of  blood  lost  by  the  individnal  and  the  rapidity  %vit!i  whic!i  the 
haeniorrhage  occure.  Of  ali  surgiiml  emergenciea  there  is  none  more  nrgent, 
and  none  whicli  makes  greater  demand  iipon  the  jndgment  and  presence  of 
niind  of  the  Burgeon  than  a  rapid  and  severe  hLcmorrhage,  and  upon  its 
proper  treatmont  the  life  of  the  patient  entirely  depends. 

It  is  customarj  to  descrilm  four  varietics  of  hscmorrhage,  classified 
according  to  the  source  of  the  hiemorrhage,  viz.  arterial,  venoQ8,  capillary, 
and  parenchymatou8.  In  addition  to  the  above  we  distinguish,  according  to 
the  tirne  of  the  oeeurrence  of  the  bleeding,  (a)  priinary;  (6)  reactionary, 
infcermediary  or  consecntive ;  and  (c)  Becondary  htemorrhage. 

1.  Arterial  Htemorrhage. — In  this  variety  the  blood  is  bright  red 
(oxygenated),  and  eseapes  in  je  ta  from  the  woimded  artery  synchTonoii8ly 
with  the  beats  of  the  heart.     It  is  to  1)e  borne  in  mind,  however,  tliat  in 

EatientB  who  are  deeply  aifiifBthetised  or  suifering  from  partial  asphyxia  the 
lood  escaping  from  a  woimded  arterj^  may  be  dark-coloured. 

2.  Venons  hsemorrhage  is  characteriBed  by  the  dark  colour  of  the  blood 
and  by  its  flowing  in  a  continuoua  stream,  due  to  the  absence  in  the  veine 
of  the  impulse  of  the  heart-beat.     In  general  the  walLs  of  the  vein  collapse. 

3.  Capillary  hcemorrhage  is  charaeterised  by  the  oozing  of  blood 
from  several  points  of  the  wonDded  surface.  The  amount  of  blood  lost  at 
each  bleeding  point  is  bat  small,  and  it  is  onIy  rarely  when  this  variety  of 
htemorrhage  persists  for  several  hoiirs  that  the  amoimt  of  blood  lost  is 
Bufficiently  considerable  to  plače  Ufe  in  danger.  Owing  to  the  fact  that  the 
capillaries  in  the  mucous  membranes  are  larger  and  more  abundant  than 
those  of  the  skia,  hnmiorrhages  from  the  foraier  are  apt  to  be  mote  trouble- 
fiome  than  from  cutaneous  wounds. 

4.  Parenchymatoua  hicmorrhage  is  chiefly  charaeterised  by  its  occur- 
renče  in  parts  or  organe  which  present  strnctural  pecubarities,  for  example 
in  erectile  tissne,  where  little  arteries  open  directly  into  veina  vrithoiit  the 
intermediation  of  capillaries,  as  in  the  erectile  tissue  of  the  genitalia  and  in 
the  spleen.  It  is  also  t^  be  observed  in  parta  whose  normal  rascular  con- 
dition  is  altered,  particularly  by  thrombosis  and  niahgnant  infiltration. 
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A.  Primary  haemorrhage  oocure  immediatelj  iipon  receipt  of  the  injurj- 
to  the  veseeL  It  may,  of  courBe,  present  the  characteristics  of  auj  of  the 
above-described  anatomical  varieiies  of  haemorrhage. 

B.  Eeactionarj,  intermediarj,  or  cooBecutive  haemorrhage  occurs  after 
the  estahUahment  of  the  period  of  reaction,  i,e.  iisiially  within  the  first 
twenty-fbiir  hours  after  the  receipt  of  an  iojurj  or  after  a  surgical  operation. 
It  is  due  generallj  either  to  the  sUpping  of  a  ligature  or  to  the  increaaing 
blood-presBure  forcing  out  of  the  injured  veseels  the  coagula  which  plug 
tbeir  divided  ends. 

C.  Secondarj  hsemorrhage  occurs  after  the  erpiration  of  at  leaat  tweiity- 
foiir  hours  froin  the  tirne  of  the  injurj.  It  is  moet  frequeDtl7  obaerved  from 
the  sixth  to  the  fifteenth  day.  It  U8ually  occura  in  a  suppurating  wound, 
and  is  caused  by  ulceration  of  the  wall8  of  the  vessel,  the  result  of  a  aeptic 
arteritis ;  very  rarelj  is  it  due  in  au  aseptic  wound  to  the  too  rapid  aheorption 
of  a  catgut  ligature  or  to  incomplete  repair  in  the  injured  artery,  Secoodarj 
hsemorrhage,  in  olden  dayB  a  frequent  and  very  serious  occurrence,  has  now, 
thanks  to  surgical  cleanlineas,  beoome  a  rare  wou!id  complication. 

CONSTITUTIONAL  SvMPTOMS  OF  H.iEMOBBHAGE- — A  patient  suffering  from 
»evere  haemorrhage  presents  the  following  apj3€arance.  He  is  palUd,  cold, 
aod  yet  beada  of  perspiration  abound,  the  lips  are  blanched,  but  show  a  faint 
livi(ity,  the  piube  feeble,  quick,  and  small,  and  perceptible  only  perhaps  in 
the  large  arteries.  The  breiithing  is  irregular  and  quickened,  the  nlsd  naši 
dilate,  and  complaint  is  made  of  shortnesa  of  breath,  the  temperature  is 
below  normal,  convulsive  movements,  marked  restlesanesa,  and  vomiting 
may  oocur.  There  are  generally  abnormal  sensations  of  sight  and  hearing, 
as  llaahes  of  light,  a  sound  as  of  ruehing  water,  or  buzzing  in  the  ears,  and  in 
extreme  cases  8ync43pe,  uuconsciousness,  and  death  may  uupervena 

Whilflt  the  quantity  of  blood  lost  and  the  rapidity  with  which  the 
hfiemorrbage  occurs  are,  as  above  etated,  the  main  conaideratione,  other 
factors  have  to  be  taken  into  account ;  thua  aged  persons,  and  very  young 
children,  stand  the  loss  of  blood  badiy,  but  they  differ  markecUy  in  their 
recuperative  power — cliildren  recovering  in  cases  not  rapidly  fatal  quickly 
and  thoroughiy,  aged  jjeople  much  more  8lowly,  and  indeed  rarely  completely, 

Women  at  the  period  of  parturition  recover  from  hiemorrhages  which  at 
any  other  tirne  would  almoat  certainly  prove  fatal 

ffctfnorrhagic  Fever. — After  a  seriouj  heemorfhage  the  patient  frequently 
presents  the  condition  known  as  hjcmorrhagic  fever,  in  which  are  found 
Moceleration  and  sometimes  irregularity  of  the  pulae-rate,  elevation  of 
temperature,  extreme  thirst,  diminution  of  the  quantity  of  urine  pasaed  per 
diem,  aud  low  mottering  quiet  delirium.  This  condition,  fonnerIy  held  to 
be  due  to  septic  absorption,  is  now  generally  believed  to  be  in  great  jiart  due 
to  insufficient  8Upply  of  blood  to  the  great  nerve-eentres. 

Spontaneous  Abrest  of  H;emorruage. — Fortunately  in  the  great 
majority  of  caaes  natural  processes  8tay  the  blood  flow  before  the  haemor- 
rhage proves  fatal  If  an  artery  be  divided  completelv,  it,  owing  to  its 
cbisticity,  retracts,  and  its  muscukr  coat  coutracting  narrows  or  even  cloaes 
the  open  wound  in  the  vessel  In  this  way  the  loss  of  blood  is  lesseoed  or 
arre«ted,  and  c^sagulation  at  the  seat  of  injury  is  favourod*  In  small 
arteriee  muacular  coutraction  may  suffice  of  itself  to  completcly  arreat  the 
biBmorrhage.  Cardiac  gyncope  not  infre<|uently,  by  diminishiug  the  pressure 
of  the  l»lood  in  the  artery,  acts  as  a  potent  factor  in  arreeting  ha^moirhageL 
CoaguhitioTi  of  the  blood  ia  also  aided  by  the  expofiure  of  the  blood  to 
atmmpheric  influences,  and  to  the  curling  in  towanls  the  lumcn  of  tho 
vessel  of  its  middle  and   internal   coate.      AU  the  al)ove  factorB  'i»d    in 
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bringing  about  the  fonnation  of  a  blood-ciot,  which  liea  inBide  tbe  sheath  of 
the  vessel,  acd  is  applied  to  the  end  of  tlie  divided  artery,  conetituting  the 
'*  temporarj  exteToal  coagulum/'  A  second  blood  coagulilm  tiow  forma 
withiD  tbe  lunien  of  the  eevered  vessel  Tiiis,  \vbicb  Ib  kno%vii  as  the 
"  internal  coagulum,"  freqiicntly  exteiid8  upwards  as  far  as  the  next  large 
branch  of  tbe  vesseL  The  external  coagulum  becomes  in  course  of  tirne 
entirely  absorbed,  whilat  as  the  resalt  of  tbe  9ubBeqiient  organisatioii  of  the 
internal  coagulum  the  artery  bee^mes  completely  obliterated  at  the  seat  of 
itijury.  In  lacenited  wounds  of  arteries  the  middle  and  internal  coats  curl 
upwards  und  inwards  into  the  himen  of  the  veBsel,  and  the  external  coat  and 
sheath  become  t^isted  over  the  opeoing,  Hence  the  fact  that  lacerated 
wounds  of  vessels  scarcely  bleed  appreciably.  In  wouDds  of  veins  retraction 
and  contraction  are  not  so  perceptible  as  in  the  čase  of  divided  arteries,  but 
the  collapse  of  the  wall  of  the  vein  greatly  aida  the  formation  of  a  coagulum. 

DiAGNOSis  OF  Bjemorrhage. — W}ien  tbe  blood  escapes  exteraallj  no 
diiliculty  in  making  a  lUagnosis  of  htemorrbage  can  occur.  Very  different, 
however,  ia  the  tUagnosis  of  concealed  hcemoiThagei  as  when  the  blood  finda 
ita  way  into  one  of  tlie  great  ctivities  of  the  body,  the  peritoneal  cavity  for 
example.  In  siich  cases,  though  most  of  the  constitutional  6ymptoms  of 
severe  hEemorrbage  be  present,  they  frequently  are  only  by  the  employment 
of  the  greatest  čare  able  to  be  diagnoaticated  from  thoso  of  abock.  In  the 
gi*eat  majority  of  cases  the  phyaiciil  signs  enable  a  correct  diagnoeis  to  be 
mada 

Trelatment  of  H.kmokrhai;e. — ^Constitutional  treatment  is  called  for 
after  a  severe  hsemorrhage  (fche  blecding  having  l>een,  if  poBsible,  firat 
arreated),  Ovviug  to  the  general  weak  sta  te  of  tbe  patient  energetic  treat- 
ment ia  often  callad  for.  The  head  ahould  be  placed  as  low  as  posaible  to 
prevent;  an^mia  of  the  brain,  and  tlie  patient  be  kept  ab8olutely  at  reat,  the 
window8  of  the  room  should  be  opened  to  ensure  a  free  supply  of  fresh  air, 
the  patient  ahould  be  warmly  covered  \vith  blankets.  The  arma  and  the 
legs  may  be  elevated,  or  better,  encircled  in  Esmarch"8  rubber  bandages,  in 
order  that  blood  mnj  be  driven  out  of  them  into  the  brain  and  the 
thoracic  viscera.  Large  quantities  of  warm  iluids  may  be  given  to  the  patient 
tu  drink,  or  better,  a  copioua  enema  of  water,  1  to  li  pints,  inay  be  injected 
into  the  large  bowel,  and  wiU  geoerally  be  retained.  Heart  stimulants,  auch 
aa  BtrychiiiBe,carbonate  of  ammonia,  or  better,  bj^odermic  injectiona  of  ether 
or  brandy,  are  very  beneficiaL  There  is,  hovvever,  a  danger  of  producing 
over-stimubition,  so  that  these  remedies  need  to  be  judiciou8!y  administered* 
In  very  ex treme  ani^miii  from  ba^morrbage,  \vhen  the  above-mentioned 
means  fail,  there  stili  remaina  one  remedy  wbich  has  often  saved  life  in  tbe 
most  deaperafce  caeea,  and  wbich  should  never  be  omitted,  viz,  the  trana- 
fusion  of  a  ateriLised  *07  per  cent  of  sodium  chloride  (see  "  Tranafuaion  "), 

It  inay  be  well  here  to  point  out  that  the  cause  of  deatli  from  hiemorrhage  is 
dependent  solely  upon  mecliaiiical  conditions.  Death  occurs  whcn  the  blood  ia 
insufficient  in  amount  duly  to  satisfy  the  capacitj  of  the  vascalar  Bvstem,  The 
heart  is  thus  Hke  an  empt.y  pump,  and  is  unable  to  dri  ve  on  the  bkM>d.  Here  the 
obvioMs  iodication  is  to  increase  tne  volume  uf  blood  by  the  addition  to  it  of  some 
liquid,  preferab]y  normal  salt  solution,  in  onier  to  eoiible  the  cii*culation  to  be 
carried  on. 

In  plače  of  intravenons  injection  two  or  threo  pinta  of  normal  aaline 
solution  may  be  injected  into  the  subcutaneoua  tissue,  preferably  under  the 
breasts.  Eec^tal  injection  of  warm  saline  Bolution  ia  alao  an  invaluable 
niethod,  owing  to  the  rapidity  with  vs^hich  abaorption  of  dnid  takea  plače  in 
the  large  inteatine.     In  casea  of  aevere  htemorrhage  1  to  2  pints  of  warm 
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water  injected  into  the  recturn  will  be  retaiiied  aiij  mpidlj  absorbed,  This 
meth*xl  re(|uire8  no  assistanta  or  aterilisation,  and  is  only  setiond  in  rapiditjr 
of  action  to  intravenous  injection. 

Local  Treaimtnt  o/  Hctmorrkage. — Primary  Hti?morrhage. — Before  de- 
Bcribing  the  various  measures  wliich  majf  be  emplojed  in  order  to  control, 
either  temporarilj  or  permanentlj,  bleeding  from  a  wouiid,  it  is  weU  to 
emphasise  the  iact  that  pressuro  proj>erly  applied  to  the  bleeding  point  will 
8iiffice  to  stop  teDiporanly  bleeding  even  trom  the  largest  vessels  whilfit 
measures  for  the  permanent  arrest  of  the  ha?niorrhag6  are  being  undertaken. 
This  is  a  point  too  often  lost  sight  of. 

1.  Fosition. — Elevation  of  the  arm  or  leg  always  diminiahes  and  may  of 
itself  suffice  to  arrest  hiemorrbage  from  the  part  in  que8tion,  Forced  flexion 
of  a  joint,  elbow  or  hip,  for  example,  on  ttie  proxiiijal  side  of  the  bleeding 
point  bas  a  similar  e  tleč  t, 

2.  CompTeš»ion. — ^This  may  be  applied  directly  to  the  bleeding  point» 
preferablj  hy  the  tingers  of  the  aurgeon  or  an  assistant,  or  the  main  artery 
may  be  compressed  between  the  wouiid  and  the  he^rt, 

(a)  Diffital  Com^rression. — As  mentioned  above,  digital  compreasion  will 
temporarily  arrest  bleeding  from  any  vessel,  but  can  only  be  kept  up  for  a 
comparatively  short  tirne. 

{h)  Pirect  PrtsiUTe  hy  3feans  of  Antisepiie  Cojnpresse^, — Tbis  is  a  valuable 
method  of  treatment  in  easea  where  tbere  is  conaiderahle  oozing  of  blood 
from  the  wound,  partirularlj  in  the  čase  of  a  large  cavity.  The  wound  may 
be  tightly  etiitied  with  antiseptic  gauze  or  wool,  and  over  this  a  bandage, 
preferably  elastic,  should  be  80mewhat  tirmly  apphedL  The  gauze  packing 
should  be  left  in  position  for  two  or  thit^e  day8,  thongh  if  the  bleeding  Ije 
arrested  the  bandage  may  be  removed  earlier.  This  method  is  not  to  be 
recommended  in  the  čase  of  furions  bleeding  fmm  a  large  artery. 

{c)  Tourniquet8  are  instrumenta  by  means  of  which  pressure  is  applied 
to  the  main  artery  on  the  projdmal  side  of  the  wound.  Their  employment 
is  an  invaluable  method  of  secnring  temporary  control  of  arterial  hiemor- 
rhage,  but  can  not  be  continued  for  more  than  one  to  two  bours  owing  to  the 
ex  treme  pain  they  cause. 

Improvi&cd  Tourniq'uet. — Fold  a  handkerchief  into  a  band  1  to  2A  inches 
tbick  ;  into  the  middle  of  this  plače  a  round  stone  or  large  round  bitUet,  tie 
the  two  ends  of  the  handkerchief  loo8ely  together  after  encircling  the  limb 
in  euch  a  way  that  the  stone  is  placed  over  the  main  artery.  Now  insert  a 
strong  stick  inside  the  encircling  liand  of  handkerchief  and  twist  the  stick 
until  hiemorrhage  oeases.  This  is  a  siniple  and  effective  emergency 
tourniquet. 

Slastic  Constriction  {Emiarch). — An  elastic  band  or  cord  forms  the  most 
useftil  touruiquet,  as  by  its  use  the  circulation  in  a  limb  can  be  entire]y 
arrested.  It  is  made  to  encircle  the  limb  above  the  bleeding  point  It 
should  be  appUed  with  just  suftlcient  iirmness  to  control  the  ha^morrhaga 
If  too  tightly  applied  motor  paraly8is  and  laceration  of  muscles  m&y  ne 
caused.  An  objec^tion  to  this  tourmquet  is  the  fact  that  freo  capillary 
bleeding  due  to  vaso-motor  paralysi8  generally  foUow8  the  removal  of  the 
Constriction,  The  elastic  band  is  greatly  to  be  preferred  to  the  cord-Uke  or 
tubular  constrictor. 

Among  other  forms  of  touniiquet  mention  need  be  made  only  of  two, 
Fetit'H  and  listers. 

3.  Cold  and  Hot  W<UtT. — Cold  wnter  juat  above  the  freezing  poiot  (32** 
F.)  temponirily  cbeeks  blomling,  but  is  conaidenibly  inferior  to  hot  water. 
It  saems  ua<|uestiouiibly  to  increase  the  ahock^  and  for  this  reason  is  in- 
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advisable  in  severe  haamorrhage,  Hot  water  which  bas  beea  steriliaed  by 
boiling,  and  tben  allovved  to  cool  down  to  130''  to  120°  P.,  is  an  exc€llent 
8typtic  for  considerable  o  ožin  g  from  large  siirftices  or  cavities,  though  it  is 
useleBs  when  the  hamiorrhage  coniea  from  a  large  arterj.  By  the  emploj- 
ment  of  compresses  soaked  in  water  at  120''  to  130"  F.  preBaure  and  liajino- 
staais  are  at  the  same  time  ol>tiiined.  Hot  water  seems  probably,  in  great 
part  by  8upplying  lieat,  to  diiuieish  shock,  and  is  therefore  doubly  indicated. 

4.  Stypiica,  aa  Liqiior  ferri  percbloridi,  charpie,  cobweb8,  etc,,  were  greatly 
used  in  olden  day8.  Their  empluyment  is  always  inadvisable,  and  we 
mention  them  merely  to  condemn  them  as  hamiful  and  unecientific  and 
dirty. 

5.  Torsion  ia  a  valuable  and  elUcient  nietbod  of  an^esting  haemorrbage 
in  arteriea  which  have  been  completely  divided.  The  lileeding  vesael  is 
elamped  witb  forceps,  and  a  &ec'ond  forceps  seizes  the  artery  a  ebort  distance 
higher  up  at  right  angles  to  the  vessel  The  second  pair  of  Ibrceps  holds 
8ecurely  the  artery  wbil8t  a  few  twist8  of  the  firat  torcepa  in  the  direction 
of  the  long  axiB  of  the  vessel  suffice  securely  to  obHterate  the  lumen  of  the 
artery. 

6.  Acupressure.-^ln  this  method  a  needle  is  passed  under  the  vessel  from 
tbe  skLn  Burface,  whicb  is  tmce  pierced,  and  a  figure-of-eigbt  loop  of  silk  ie 
passed  over  the  vessel  around  the  two  ends  of  the  needle  so  as  to  exert  com- 
pression.  A  more  rapid  method  is  to  introduce  the  needle  parallel  with  tbe 
artery,  and  then  turning  the  needle  tbrougb  an  angle  of  90  degreea,  pasa  it 
under  tbe  artery,  vsrliich  in  this  way  eulfers  soine  degree  of  torsion  as  well  aa 
of  compression. 

7.  Suturing, — Suture  of  a  wound  in  an  artery  is  not  to  be  recommended 
owiiig  to  tbe  tenaion  in  tbe  vesseL  It  ia  a  useful  method,  bowever,  in 
woundfl  of  veina     The  anture  should  not  penetrate  the  internal  coat. 

8.  FiiTcipreBsure. — This  m  perhapa  tbe  moat  valuable  method  we  poBsess, 
e8pecially  \vben  used  in  conjunction  with  ligatnre  of  the  larger  vessels  in 
tbe  woimd.  ForcipreBaure  is  used  in  almoat  every  surgical  openition.  Every 
bleeding  point  is  ulamped  with  artery  ibrceps,  whicb  themselves  suffice  to 
arrest  tbe  bleeding  in  tbe  čase  of  t.iny  veBsels,  Any  vesael,  however,  of  any 
si^e  requires  to  be  Hgatured  or  tvviated.  In  certain  inskinces  in  vvbich,  for 
variouB  reasona,  it  is  impossible  to  bgature  a  bleeding  point,  the  vessel  may 
be  clampcti  and  the  furceps  may  be  alluwed  to  remain  irom  two  to  four  days, 
\vhen  the  bleeding  point  will,  exeept  in  very  large  arteriea,  be  safely 
sealed. 

9.  Cauterisaiion,  applied  by  tbe  employment  of  PaquelLn*s  cautery,  the 
electric  cautery,  or  anj  hot  iron,  is  in  certain  cases  a  valuable  meana  of 
arresting  bai'morrbage,  provided  tbat  the  cautery  be  kep  t  at  a  duU  cherry- 
red  beat.  If  used  at  a  \vbite  beat  the  ba^mostatic  efieet  is  losL  A  dis- 
advantiige  in  cauterisation  is  tbe  necessary  production  of  a  alougk  The 
method,  bowever,  is  valuable  in  not  a  fevv  cases  in  wbich  a  LLgature  cannot 
be  appUed. 

10.  Ligatur€,—(a)  Witb  inclnsion  of  surrounding  tissues  in  certain  cases 
in  \vhich,  for  any  reason,  e.^.  tbe  densitj  of  tbe  tissues  or  the  uabealthy 
condition  of  the  vesael  wall,  tbe  bleeding  end  of  an  artery  caunot  be  elamped 
and  ligated.  A  curved  needle  tbreaded  wjth  a  liga  t  ure  is  tben  to  be  carried 
to  some  depth  iuto  tbe  tissues  around  tbe  bleeding  vessel,  which  ia  8iif&ciently 
comprcBsed  by  tying  the  Ugature. 

(h)  Ligature  proper  of  the  Vessel  freed  from  mirrouTiding  Tissues, — This 
is  tbe  nietbod  generally  employed.  Silk  and  chromic  catgut  are  the  materiala 
which  are  generally  to  be  recommended,     Every  substance  employed  as  a 
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ligature  must  be  oarefoUj  eteriliaed.  Silk  can  readilj,  b j  means  of  boiling 
^for  a  few  minutas,  be  reodeied  starile,  and   this  is  its  great  admuitage. 

Catgut,  being  made  &om  tha  submacosa  of  the  intestme  of  the  eheep,  is 

naturall^  most  septia     It  requije8  soaking  for  dajs  in  a  atrong  antiaeptic 

eolution  U>  eosuie  it  being  genn  &ea  A  great  advantage  of  chromic  cat- 
r  gat  lies  in  tbe  fact  that  it  is  absorbed  in  &om  one  to  tbiee  weaka.  Thick 
[catgut,  however,  is  diMcult  to  sterilise. 

In  appljing  a  ligature  the  mouth  of  the  artarj  should  be  damped  with 

fotx)ep6  and  dz^wa  out  8omewhat  &om  its  sheath,  and  the  arterj  tied  with 

a  reef  knoL 

It  is  safer  in  everj  instance  to  tie  the  ligature  with  suffident  foroe  to 

ensure  rupture  of  the  middle  and  intemal  coats  of  the  veeeeL     When  an 

arterj  is  completelj  divided,  both  the  proximal  and  distal  ends  roquire 
I  ligation.     Should  an  arterj  be  incompletelj  divided,  it  should  be  cut  right 

acroea  after  a  ligature  bas  been  appličd  on  either  side  of  the  bleeding  point. 

The  object  in  view  in  this  procedure  is  to  aUow  of  retraction  and  contrac- 

tion  of  the  eevered  ends  of  the  veaseL 

Treatment  of  Rkactioxary  Hi£MORRHAGE. — Unless  due  to  the  slipping 

of  a  ligature  this  amounts  to  nothing  more  than  oompression  of  oozing 

vascular  points. 

Treatm£kt  of  Secondakt  H.«morrhage. — This  is  d  subject  of  sufficient 

tmportanoe  to  demand  special  notioe. 

L  If  the  hsemorrhage  is  but  slight  it  maj  suffioe  to  reopen  the  wound, 
^lemove  the  blood  coagulum,  waah  out  vrith  a  hot  antiseptic  solution^  and 

applj  a  oompress  or  stuff  the  wound  with  double  cjanide  gauze, 

2.  Should  the  bleeding  be  severe,  a  toumiquet  must  be  applied,  or  the 
main  arterj  eompressed  digitallv*  The  wound  must  be  reopeDed  and  the 
bleeding  veseel  sought  for  and  ligated,  Should  this  be  impossible  ovring  to 
the  soflened,  aloughj  state  of  the  vesael  walls,  the  main  arterj  must  be 
ligated  on  the  proximal  side  of  the  bleeding  |x>int  bj  a  &e8h  incision 
through  healthj  tissues. 

3.  Should  this  method  fail,  the  arterj  maj  be  ligated  stUl  higher  up,  or 
in  the  čase  of  an  extremitj  the  limb  maj  be  amputated. 

4  In  cases  of  even  slight  seoondarj  ha»morrhage  it  is  a  wise  precaulion 
to  have,  in  the  čase  of  a  Umb,  a  toumiquet  looselj  applied  above  the  woiuid» 
80  that  it  maj,  in  čase  of  a  sudden  guah  of  blood,  be  readilj  tight^ued  bj 
the  nurse  in  attendance.  In  places  where  a  ligature  on  the  proximal  side 
of  the  bleeding  point  cannot  be  applied.  the  actual  cauterj  maj  bo  applied 
and  the  woand  packed  firmlj  with  antiseptic  gauie. 


Haemorrhoids.    Sš$  Bect0m»  Diskasss  of. 


Halr,  Diseases  of  •    Su  Seis,  Affehdagss  of. 


Hammer  Toe.    iS^^^  Defoemitib. 


Hand. 


Se€  alaa  FiKGERS. 


RGICAL    AnatomT« — The   estensor   tendons   atid   superficial   vems   are 
on  tbe  dorsum.     Situated  respectivelj  on  the  outer  and  inner  sidea  of 


304 


HAND 


the  palm  are  the  theaar  and  hjpothenar  emineuces,  the  fornier  being  com- 
posed  of  iiiuBcles  acting  on  the  tbuiiib,  the  latter  consiatliig  of  the  sniall 
muscles  of  the  little  fiflger.  The  skin  of  the  palm  is  thiek,  and  contains 
neither  hair  nor  sebaceoue  glands,  hut  poBsesses  an  unusual  number  of 
8weat  glands.  The  sLibeutaneoua  tiaaue  in  the  palm  is  sparse,  Imt  the  skin 
is  well  supported  bj  the  palmar  faaeia,  and  thus  enabled  easily  to  resist  the 
presaure  to  which  it  ia  so  frequently  expased.  T\m  fascia,  too,  affords  pro- 
tection  to  the  underljing  vessels  and  nerves.  The  snperficial  palmar  arch 
croBses  the  p^ilm  io  a  manner  represented  by  a  curved  line  running  from 
the  pisiform  bone,  and  the  lowest  part  of  the  arch  being  in  the  middle  of 
the  palm  at  a  level  of  the  web  betsveen  the  thumb  and  iDdex  finger.  ^i 
The  deep  palmar  arch  liea  a  quarter  of  an  inch  higher  np  the  palm,  ^H 

Appearances  in  Certain  Diseases.^ — In   examining  the   handii  on©^^ 
should  notice  whether  there  be  anjr  cyano8is  or  cedema,  the  latter  being 
most   noticeiible  on  the  dorsnm,     The  strength  of  the  grasp  should   be 
aacertained,  and,  if  delicient,  recorded  bj  the  djnamometer, 

The  shape  of  the  hands  may  be  abnormal  in  consequence  of  some 
general  disease.  Thua  in  a^rumetjali/  the  hands,  though  not  deformed,  are 
much  enlar^ed  and  extremely  broad^  the  enlargement  being  mainly  due  to 
increaae  of  the  soft  jjarts.  The  palmar  creases  are  nnuBually  distinct.  In 
pulmoiiaTy  osteoarthropathi/  the  hands  are  enlarged,  but  aleo  9omewhat  de- 
formed,  and  tlie  fingers  are  clubbed  at  thek  extremities.  In  si/rinfjLnnT/elia 
the  hands  may  be  enlarged,  but  they  too  Bhow  deformity,  for  instance, 
niuscnlar  atrophy,  contraction,  and  scarring.  In  myxmdema  the  dorsnm  is 
8woUen,  but  doea  not  pit  on  pressure  and  the  hands  are  cokb  The  hands  of 
a  cretin  are  short,  broad,  and  appear  somewhat  8wollen»  are  sometimes  of  a 
purplish  colour,  and  the  skin  is  crumpied,  redundant,  and  cold.  In  a^hon- 
droplasia  the  hauda  soniewhat  resemble  tboae  of  a  cretin,  but  the  ring 
and  middle  lingera  are  curved  away  from  one  another,  and  the  skin  is  more 
natural  than  in  the  cretin.  The  metacarpal  portion  of  the  hand  in  J/on- 
golian  imhcmlUij  m  small  and  eoft,  \irhile  the  tingers,  as  conipared  with  the 
hand,  are  8omewhat  thick,  bnt  taper  at  their  extremities,  and  the  Little 
finger  bas  often  a  curve,  the  conca^dty  of  which  is  towarda  the  ring 
finger. 

General  atTopky  of  the  hand  is  chiefly  obaerved  as  a  congenital  defect  or 
as  a  result  of  infantile  paralysi8.  Wa8ting  of  the  soft  parts  is  aeen  in  the 
coiirse  of  general  wa8ting  diseases,  atarvation  and  old  age,  whilst  atrophy, 
locahsed  to  cei*tain  areas,  indieatea  some  myelopathie  or  nervoiis  lesion, 
Thua  one  sees  atrophy  of  the  thenar  and  hypothenar  eminences  in  pro- 
gressive  muscular  atrophy,  and  sometimes  in  6yringomyelia  and  lead 
pal8y.     Locahsed  atroph y  '     '\M^<ii&,ieA  v^ilh  contractio^^^ 

as  occurs  in  ulnar  paral.  iu  wa8ting  of  the  interosaei  and  the  two 

inner  lumbricalea,  the  contraotion  afiecting  specially  the  little  and  ring 
fingers  of  one  liand,  or  again  in  the  mmn  en  g^riffe  of  progressive  muscular 
atrophy,  where  ali  four  tingers  are  equany  invoh^ed. 

Tlie  alteration  in  form  may  exist  chiefiy  in  the  jointSj  which  may  be 
BwoUen,  pfiinfnl,  distorted,  etc.  The  causal  condition  will  in  most  caaes  be 
rheuniatiam,  rheumatoid  arthritis,  or  gout,  and  in  gouty  subjects  one  may^ 
also  find  toplii,  Heberden  s  nodes,  and  exo3toBes.  In  conse^iienee  of  disease  ^ 
or  injury  of  a  periplieral  nerve,  the  ^mtriHon  of  tke  ski7i  maj  be  impaired 
in  the  area  supphed  hy  it,  and  the  skin  becomes  thin  and  shiny,  or  is  eveu 
the  se^it  of  other  trophic  lesione. 

Fihrillarij  tivitchings  m  tlie  mu  se  les  are  seen  in  aeveral  conditiona,  e.g. 
progressive  muscular  atrophy,  amyotrophic  lateral  sclerosis  or  8yringomyelia, 
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but  the  first-mentioned  of  these  conditioiifl  ia  the  most  frequ6iit  caiise.  Afl 
regards  iTemo7's,  the  most  important,  from  a  cliiiic^l  standpomt,  is  the  tremor 
ao  often  seen  in  the  handa  in  chronic  alcoholism. 

WouNDS.— The  hand  ia  one  of  the  regions  of  the  body  most  freqiiently 
wouiided,  and  the  majoritj  of  the  woundfl  are  on  the  palmar  aspect  A 
small  pimctured  wouiid  of  the  palm  may  be  troublesome  on  account  of 
hfiemoirhage  from  a  punctured  veaseL  This  is  beet  dealt  with  by  enlarging 
the  wouiid  and  appljing  a  double  ligatune  to  the  injured  vesaeL  Fragmenta 
of  glass,  broken  needles,  and  oibevforeign  bodies  often  penetrate,  and  chiefly 
into  the  paUnar  Biirface,  They  may  be  followed  by  auppuration,  or  may 
only  give  rise  to  pain  when  the  skin  over  them  is  touchei  It  ia  often 
difliciiit  to  locate  with  accuracy,  and  stili  more  difficult  to  remove  these 
foreign  bodies. 

Septic  Inflammation  may  occur  after  a  wound  of  the  hand  itself,  or 
may  spread  to  the  hand  from  el6ewhere.  Thus  it  is  common  after  a  whit- 
low,  and  more  eapecially  after  a  whifclow  of  the  thnmb  or  little  finger,  in 
which  digits  the  ttexor  sheathBcontinue  upwani9  through  the  hand  to  above 
the  anterior  annular  ligament.  Tbe  symptom8  are  in  general  the  same  as 
those  of  suppnration  el8ewhere,  but  in  the  palm,  owing  to  the  den8ity  of  the 
more  superficial  tiasnes,  any  deeply-8eated  inflammation  ia  liable  to  be  nn- 
u8uaUy  painfiil,  and  if  pua  be  formed,  it  tends  to  travel  either  above  the 
wriBt.  towarda  the  fingers,  or  towarda  the  dorsum  of  the  hand. 

Tknosvnovitis,  or  inflammation  of  the  tendon  aheaths,  may  be  seen 
affecting  the  flexor  or  extensor  aheaths  in  the  hand  or  the  fingers.  If  it  be 
acute,  there  ia  pain,  stiffneas,  creaking  on  movement  and  sometimes  fiuctua- 
tion.  Or  the  acute  form  may  be  of  a  auppnrative  character,  and  then  tends 
to  cause  necrosia  of  the  tendon  and  suppuration  round  the  aheath.  Pua  in  the 
palm  travels  to  the  regions  previou8ly  indicated.  Chronic  tenosynoviti8  ia 
U8ually  tubercular,  and  occura  more  often  about  the  \vTist  than  in  the  hand 
itaelf  or  the  tingers.  The  affected  aheath  contains  a  variable  amount  of 
fluid  in  which  one  tinds  the  characteristic  melon  seed  bodies. 

Compound  pcdmar  ganglion,  which  iB  U8uaUy  a  tubercular  tenoflynovitis 
of  the  common  flexor  aheath,  is  characteriaed  by  a  chronic  BweUing  in  the 
palm  and  in  the  lower  part  of  the  forearm.  This  8wel]ing  appears  to  be 
divided  by  the  anterior  annular  Hgament  into  two  portiona,  but  the  fluid 
can  be  driven  from  one  portion  to  the  other  beneath  the  ligament,  Simple 
ganglion,  too,  may  be  seen  in  the  palm,  but  the  condition  is  dealt  with  else- 
where*     (See  CUnglion.) 

The  Bones  of  the  hand  may  be  aflfected  by  any  of  the  ordinary  bone 
diaeases,  such  as  perioetitis,  osteouiyelitis,  necrosis,  or  tuberculosis*  Mention 
may,  however,  be  made  of  dactyl%tis,  which  mainly  oocurs  in  the  form  of 
tuberculouB  disease  of  the  phalanges  in  children,  lesa  often  as  a  gummatous 
periostitis  in  syphilitic  patients.  The  differential  diagnoals  of  these  two 
forma  of  dactylitis  rarely  presents  mnch  difficulty. 

TuMOUas  of  the  hand.  The  most  important  ara  the  chondromata, 
cartilaginous  tumours  of  benign  nature.  They  are  firm,  rounded«  oftea 
multiple,  and  may  produce  great  deformity  and  useleeanefls  of  the  hand. 
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The  stud¥  of  hay  fever  is  a  matter  of  recent  jears,  the  firet  good  accoEnt 
of  it  being  writteii  by  a  Dr.  Blackley  of  Manchester  in  1873.  He  was  a 
great  Bufferer  liiiiisell'^  and  wrote  an  admirable  brochure  on  it.  He  wa8  the 
first  to  gubstantiate  the  point  that  the  comrnoneat  soiirce  of  imtation  is  the 
pollen  of  certain  grasses,  espcciallj  of  ripe  rje-graaa.  He  also  noticed  the 
fact  that  it  waa  only  the  few  who  experieiiced  aEy  discomfort  froni  it, 
thongh  ali  were  equally  expoBed  to  it.  The  iiext  writer  on  the  subject  was 
Dr,  Beard  of  New  York,  who,  five  year8  after,  pointed  out  that  nearly  ali 
the  patienta  were  of  the  neiirotic  temperament,  and  that  constitutional 
tieatment  directed  towardB  the  amelioratioo  of  thia  condition  vvas  often  of 
Gonsiderable  value.  Then  Dr.  Marsh,  also  of  New  York,  in  1877  published 
a  paper  on  hay  fever.  He  himaelf  was  susceptible  only  to  the  pollen  of  the 
common  rag-weed  (artemisia),  which  blossoms  only  in  the  autumn  in  America. 
But  he  was  obviously  mistaken  in  supposing  such  patients  were  Busceptible 
to  this  alone,  aa  in  that  caae  the  hay  fever  of  thosa  euffering  in  the  spring 
would  be  nnaccounted  for.  In  the  year  1882  Dr.  Daly  of  Pittsburg  con- 
tributed  perhaps  the  most  important  theoriee  of  ali,  though  he  in  hia  tnrn 
was  practically  mialed.  He  maintained  that  hay  fever  wa8  invariably  dne 
to  morbid  conditions  of  the  noše,  and  that  they  could  ali  be  succeasfully 
treated  by  intra-nasal  operations,  But  casea  are  frequently  encountered  in 
which  the  noše  ia  abaolutely  normal,  and  such  would  be  inespUcable  on  this 
supposition.  Sajous  in  the  following  year  made  a  contribotion  of  some 
value,  in  which  he  corroborated  Daly'8  theories,  which  were  sub8equently 
embraced  by  specialiste  aH  over  the  world^ — in  Vienna  by  Hack,  and  in  this 
country  by  WoakeB,  M'Bride,  and  many  others.  But  Dr.  J.  N.  Mackenzie  of 
Baltimore  advanced  the  theory  that  the  coryza,  as  he  considera  it,  is 
dependent  upon  some  functional  derangement  of  the  nerve-centres  rather 
than  any  abnormality  in  the  mucous  membrane.  Then  there  appeared 
Morell  Mackenzie'8  able  treatise  in  1885,  in  which  be  contended  that  there 
was  no  intra-nasal  disease  at  ali,  and  that  the  whole  trouble  was  an  idiosyn- 
cra8y  dependent  upon  the  general  health.  Ali  these  writers  were  practicaUy 
right ;  and  yet  not  one  of  them,  as  appears  to  me,  has  grasped  the  subject 
from  a  wide  point  of  view.  I  think  we  may  define  hay  fever,  in  the  first 
plače,  as  an  idioayncraBy  which  rendera  certain  individuals  abnormally 
senaitive  to  aourcea  of  irritation  to  which  they,  in  common  with  the  rest  of 
their  felloW'Creature3,  are  e^posed ;  which  idioayncra8y  may  be  augmented, 
if  not  actually  started,  by  abnormal  conditions  of  the  noše.  Yet  it  must 
be  admitted  that  we  find  many  a  čase  in  which  the  mucous  membrane  is 
exquisitely  sensitive  to  theae  unwarrantable  sourceB  of  irritation,  and,  never- 
theless,  in  which  we  find  no  morbid  condition  whatever  in  the  noše.  Yet, 
again,  al  though  there  may  be  abnormalities  in  the  noše,  they  do  not  justify 
our  saying  that  the  hay  fever  is  actually  caused  by  such  abnormal  con- 
ditions. Eather  may  we  assert  that  when  the  affection  has  persisted  for 
many  year8  it  may  actually  lead  to  pathological  eonditiona. 

Now  I  must  enlai^e  a  little  further  on  these  pointa.  We  may  have 
abnormalities  in  the  noše  interfering  with  respiration,  yet  in  themselves  not 
necessarily  pathological,  but  merely  malformations.  We  may  have  many 
forms  of  obstruction  to  respiration  from  hypertrophy,  such  as  spurs  and 
deviations  of  the  septum.     These  are  common  causes  of  obstruction,  and 
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when  they  occur  to  anj  extent  they  more  frequeiitly  obstriict  the  mferior 
meatuB,  And  it  seems  to  me,  rather  from  clinical  observation  than  from 
anj  theoretical  conaideration,  that  it  is  essential  ihat  these  patients  should 
breathe  eaaily  through  the  inferior  meatuB,  lo  ali  patients  there  is  a 
Btrong  instinct  to  breathe  through  the  noae  rather  than  through  the  mouth, 
often  in  spite  of  grave  obstruction,  though  perhap«  the  inatmct  does  EOt 
aesert  itself  so  forcibly  in  adults  as  in  children,  Wheti  the  inferior  ineiitua 
is  obetmcted,  the  inspired  current  of  air,  instead  of  passing  along  the  lesa 
sensitive  portions  of  the  noše,  is  drawn  up  into  the  middle  nieatus,  which  is 
more  aensitive  and  irritable  than  the  lower.  So  that  in  many  cases  of  hay 
fever  the  hi8tory  is  tliia ;  at  the  starfcing-point  we  have  the  idiosyncratic 
hype.raestheaia,  the  consequenc©  of  which  becomes  more  Berioua  if  the 
inferior  meatus  be  obstructed ;  next,  as  the  conse^ueiice  of  the  continued 
irritationi  actual  hjperplaaia  of  the  inferior  turbinated  bodiea  is  Induoed, 
Yet  we  muat  admit  on  clinical  grounds  that  theae  cases  of  real  hyperplasim 
ofiTer  as  good  a  prognosis  for  surgical  treatment  as  those  in  which  the 
obstruction  is  structuSal  rather  than  pathological. 

As  to  the  conditions  imder  which  the  affection  niay  begin,  we  have 
predisposing  causea  as  weU  as  those  immediately  exciting,  lo  the  first 
plače  there  is  dimaU;  hay  fever  occurs  in  temperate  lutitudes,  being  in 
tropical  conntries  alnioat  nnknowB.  Then  we  find  that  the  idio8yncra8y  is 
coniined  to  certain  races,  being  eBpecially  fotind  among  the  Aiiglo-Saxona 
and  the  aasociated  portions  of  the  Celtic  race:  the  Irish  are  certainly 
not  exempt.  Hereditij  is  a  factor  of  the  greatest  iniportance.  I  have 
in  my  books  the  čase  of  a  mother  and  two  daughters  who  euffer  from 
hay  fever ;  a  third  danghter  Biififers  from  paroxysmal  soeezing  ali  the  year 
roimd,  although  she  does  not  have  hay  fever ;  one  sob  suffers  8everely  from 
hay  fever,  and  another  from  nasal  asthma — that  is  to  8ay,  bronchial 
Bpasmodic  asthma  cured  by  intra-nasal  treatment.  Ali  these  cases  presented 
abnormal  conditions  of  the  noše.  Sajons  maintains  that  in  35  per  cent 
of  ali  his  cases  there  was  w6ll-mLarked  evidence  of  heredity)  and  that 
42  per  cent  had  asthmatic  relatives.  Next  we  find  also  that  dass  has 
much  to  do  with  the  tendency  to  sneeze — the  educated  clasaes  being  much 
more  prone  to  the  affection  than  the  noeducated.  Mackenzie  said  he 
never  had  a  čase  among  his  hospital  cases;  but  the  hospital  class  is 
becoming  better  educated  and  more  neurotic  every  day,  and  we  certainly 
iiow  find  among  them  a  fair  proportion  of  hay  fever  cases.  Then  Uyu>n' 
dmdiers  are  more  prone  to  it  than  country  gentlemen,  tliough  I  have  eeen 
aeveral  instances  of  it  among  the  latter  with  apparently  normal  nerves 
aod  plenty  of  good  blood.  Sex,  too,  makes  a  difference,  men,  it  is  said, 
being  more  prone  to  the  affection  than  women.  Among  other  cauees  of 
predisposition,  the  long  existence  of  catarrhal  conditions  renders  patients 
moie  sensitive  to  those  forms  of  irritation  whieh  occur  in  the  summer. 
Of  the  direct  eouioes  of  irritative  attack  of  course  the  pollen  of  graBsea, 
e8pecially  of  rye-grafiB,  is  the  most  common,  l)eginning  to  harasa  its  victims 
about  the  first  week  in  Jone,  often  much  earlier,  according  to  the  degree  of 
advance  of  the  season.  Some  begin  sneezing  so  early  in  spring  that  one  is 
compelled  to  accuse  the  catkins;  while  the  ragwe^,  which  is  contined 
to  Americd,  does  not  begin  its  attack  until  the  autumn.  Other  patients  are 
•aoaitive  to  nothing  but  roaea  While  the  hay-fields  are  the  misery  of 
HKiit  patients,  less  oommonly  the  moors  and  heather  wiU  make  some  men 
•aflbr  wben  they  go  grouse-shooting.  Otbers  begin  sneezing  when  expoeed 
to  the  bnght  sunUght  at  sea,  though  the  latter  givea  inimunity  to  many 
who  flufifer   from  vegetable  souroes  of  irritatioiL      There  is  a   plant   in 
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AuBtralia  which  induces  sneazing ;  it  floumhes  in  the  epring,  about  Sep- 
tember, auid  I  believe  it  ia  coMoionlj  known  aa  the  cap€-weed.  It 
covers  the  hills  around  Adelaide  to  the  height  of  some  thousand  feet 
or  80,  It  is  a  compoaite,  and  the  poUen  is  so  profnse  that  after  driving 
for  two  or  three  niilea  in  the  countrj  the  aidea  of  the  carriage  will  be 
covered  with  its  yellow  dnst.  I  am  told  that  most  of  the  population 
of  Adelaide  are  affected  with  hay  fever  duriog  the  tirne  of  the  blossoming ! 
Certain  other  people,  agiiin,  only  siifler  from  animal  sonrcea  of  irritation. 
One  patient  tella  me  ahe  alwayB  sneezes  when  a  cat  comes  into  the  room ; 
and  I  know  several  who  auffer  from  sneezing  vvhen  in  contact  with  horses. 

The  ejmptoms  nsuaUj  begin  with  a  violent  paroxysm  of  sneezing  on 
waking  early  in  the  morning,  sometimes  aupervening  8iiddenly  and  some* 
times  more  gradually.  Ooca8ionally,  for  many  days  before  it  actually 
begins,  the  patient  will  experience  a  feehng  of  irritation  about  the  inner 
canthns  of  the  eye,  which  he  is  compelled  to  rub  continuou8ly,  or  an  itching 
about  the  alie  of  the  noše.  In  one  of  my  patients  the  earhest  6ymptom  ia  a 
coldness  and  pallor  of  the  noše,  which,  though  it  is  warm  8unny  weather,  he 
hae  to  rub  to  restore  the  circulation.  Sometimea  the  sneezing  will  last  only 
for  a  few  minutes,  sometimes  for  many  hours,  and  it  is  alwaya  accompanied 
by  a  profnse  tlow  of  watery  mucua  from  the  noše.  A  patient  will  sometimea 
asaert  that  lie  aaturates  a  conple  of  towel9  in  the  space  of  half  an  hour,  after 
which  he  is  naturally  quite  exhausted ;  indeed  the  coUapse  that  sometimea 
foUows  is  very  distresaing.  Seldom  are  patients  seen  in  greater  mi3ery  than 
thoee  suffering  from  hay  fever — strong  men  becoming  ansemic  wreck8  after 
8ix  or  eight  weeka  of  the  malady,  which  tirne  is  the  ordinary  dnration, 
although  many  patients  remain  proatrate  for  aa  long  a  period  after  the 
symptoms  have  aubaided.  Of  oourse  if  they  go  out  of  doors  during  these 
week8  the  symptoms  become  a^ravated,  e3pecially  if  there  ia  wind  and  sun ; 
60  that  they  have  to  protect  theraselves  in  a  very  extraordinary  way — ^with 
thick  veils  of  gossamer  over  their  faces,  blue  spectacles,  and  green  umbrellae ! 
Some  of  these  patients  aufler  from  more  or  lees  sneezing  ali  the  year  round, 
these  being  e8peciany  cases  where  the  continual  attacks  of  hay  fever  have 
induced  actual  hypertrophy  of  the  inferior  tnrbinated  bodies.  Sometimes  a 
patient  is  foand  who  is  sansitive  to  every  aoujce  of  irritation,  not  only  to 
pollen  in  its  various  forma,  but  to  emanationa  from  animals.  They  snffer 
contiiiually  from  dnsfc ;  they  cannot  take  a  book  from  the  bookshelves  for 
fear  of  provoking  sneezing;  they  dare  not  go  near  a  feather  bed  or  into  a 
room  after  it  haa  been  dusted;  and  so  on.  The  shghtest  changes  of 
temperature  will  cauee  some  8welliag  of  their  Schneiderian,  adjacent  surfacea 
will  come  into  contact,  and  thus  may  the  same  train  of  symptoni8  arise 
even  without  the  introduction  of  any  irrittiting  subatancea. 

Usuallj  the  asthma  of  hay- fever  patients  is  a  later  sjmptom ;  the 
sneezing  has  peraisted  for  ten  daya  to  three  weeks  before  it  begina,  and 
sometimes  the  no3e-symptoms  abate  wheii  the  asthma  is  fairly  eatabliahed. 
This  probably  occnrs  as  soon  as  the  swelling  in  the  noše  beoomes  so  pro- 
nounced  that  nasal  respiration  is  no  longer  posaible,  the  bronchi  themselves 
becoming  thereby  more  exposed  to  the  pollen,  etc.  Tet  1  muat  confess 
that  many  patients  suffer  from  asthma  aIonewithout  any  sneezing  syniptom8 
at  ali ;  and  it  aeema  to  me  that  these  are  more  offcen  casea  of  permanent 
obstruction  to  the  nasal  respiiBtion. 

A  few  words  on  prognoais  must  preface  those  in  reference  to  treatment. 
In  casea  where  we  can  find  neither  stroctnral  nor  pathological  abnor- 
malities,  the  prognosia  is  bad.  Ali  we  can  hope  to  do  for  snch  patients  ia 
to  mitigate  their  symptoma  as  mnch  as  posaible*     The  cases  that  are  best 
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are  those  in  which  we  find  something  demanding  operation,  and  the  bigger 
tbe  obstructioii  the  better  the  prekosiš.  The  actual  duration  of  the 
dia8a8e»  whether  the  patient  has  su^red  for  few  or  inany  years,  does  not 
afifect  prognosis  in  any  way.  The  most  striking  čase  of  cure  I  have  had 
wa8,  without  ezception,  the  worst  čase  in  niy  experience.  The  patient,  a 
znan  of  intens6ly  active  mind  and  neurotic  temperament,  had  for  thirty 
year8  oonsidered  the  whole  of  the  summer  a  midery ;  yet  he  was  oom- 
pletely  cured  by  the  removal  of  a  Urge  spur  on  the  septam  completely 
blocking  the  inferior  meatus ;  and  for  ten  years,  so  far  as  I  know,  he  has 
had  no  retum  of  symptom&  I  do  not  think,  either,  that  the  general  con- 
dition  of  tbe  patient  affects  the  prognosis ;  although  it  is  of  some  consequenGe 
whether  or  no  he  be  very  neurotia  To  differentiate  a  little  forther,  tJie 
moBt  suitable  casea  for  snrgical  trea^nent  are  thoee  in  which  we  find  the 
inferior  meatus  obstructed,  whether  by  deviations  or  spurs  of  tbe  septum, 
or  by  trne  hyperpla8ia  of  the  erectile  tissue ;  next  to  these  come  chronic 
engoigement  of  the  inferior  turbinated ;  next  adenoids  in  children.  Less 
ameoable  are  cases  of  polypus  obstructing  the  middle  meatus ;  and  it  is 
the  fact  of  having  seen  polj^i  in  typical  hay-fever  caaea,  where  the  removal 
of  the  growths  gave  but  little  relief,  which  has  inclined  me  to  the  beUef  that 
the  restoration  of  breatbing  through  an  obetructed  inferior  meatus  is  the 
easential  factor  in  treatment. 

Further,  we  find  cases  in  which  there  is  no  actual  obstruction  in  either 
inferior  or  middle  meatus.  Opposite  to  the  anterior  extremity  of  the  middle 
ttirbinal  we  often  tind  on  the  septum  curiouBly  ill-defined  oedematous  and 
pallid  8wellLngs  which  obscure  the  view,  and  bring  the  septum  into  oontaot 
with  the  middle  turbina!  Like  engorgemeot  of  tbe  inferior  spongy  bodiee« 
they  are  bo^y,  and  pit  under  presstire,  \vhile  they  collapse  under  cocaine 
in  a  few  aeeonda*  Destruetion  of  these  boggy  swellings  with  the  galvano- 
oantery  is  often  attended  with  the  happiest  resulta.  Presumably  in  theee 
cases  the  trouble  is  due  to  direct  irritation,  wbich  induces  8weUing  of  the 
mucous  membrane  where  it  abuts  on  the  middle  turbinal,  thus  evoking  the 
whole  train  of  symptoms.  Such,  on  the  who]e,  are  good  cases  to  treat. 
Let  me  repeat  once  more  that  the  worst  cases  for  tr^tment  are  those 
where  we  can  find  no  structural  or  pathological  «bnormali^  to  deal  with. 
Where  there  is  opportimity  for  operation  we  should  advise  it,  although  it 
is  impossible  to  be  ab8olutely  sure  of  eSecting  a  cure ;  indeed  we  seidom 
attain  an  ahsoluU  cure.  Yet  in  ihis  disease«  as  in  ali  others  of  the  nose»  let 
U8,  in  determining  whether  or  no  operation  be  necea8ary,  remember  M'Bride*8 
dictum  that  we  aboukl  jiidge  the  nasal  fossee  by  what  they  can  do  rather 
than  by  structuml  aberration  from  the  strictly  normaL 

In  cases  where  surgical  treatment  does  not  promise  much,  wbat  can 
we  do?  The  first  and  most  common  remedy  is  only  mentioned  as  a 
waming  against  its  use :  itisooeaine.  The  miachief  it  induces  is  sometimeB 
appalling,  and  the  patients  at  the  end  of  the  summer  are  |^nerally  worse 
than  if  they  had  not  used  it  at  ali.  But  the  temporary  i^hef  it  affords  is 
ttnque8tionabIe.  Patients  may  begin  witb  a  2  per  cent  solution,  but  are 
Boon  compelled  to  increase  the  strength  rapidly,  until  they  often  end  with  a  30 
por  cent  solution ;  and,  finally,  they  become  WTecks  from  the  pemicious  effeet 
of  the  drug  on  the  nervous  By8tenL  I  have  seen  two  such  cases  in  medical 
men,  ouo  of  whom  appeared  to  be  developing  symptoms  of  general  paralysis, 
alttiough  be  completely  recovered  as  soon  as  he  relin^uished  the  babit 

But  there  are  other  local  remedies  of  distinct  help  i  the  old-fashioned 
oompound  tincture  of  benzoin,  the  bismuth  and  morphia  insufflationSp  known 
•i  Fcrrier'«  snulf,  both  may  give  relief,  and.  oo  the  whole,  Fcrrier^s  snuff  is 
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preferable  to  cocaine,  although  it  cloes  oot  arrest  BjTnptoins  ae  decidedly. 
Sprajs  and  lotions  of  borax,  or  boric  acid,  especiallj  if  combined  with  liq. 
hamamelis,  are  very  sootbiiig,  and  wash  away  accuniulated  secretion,  The 
patient  always  Ukes  siich  applications,  thoogh  they  niust  be  used  in  very 
weak  Boliition.  A  good  method  of  application  is  for  the  patient  to  take  tbe 
Bolution  in  a  teaapoon,  to  hold  the  head  back,  and  8imply  pour  the  warni 
fluid  iuto  the  noee, 

Another  remedy  I  have  ocx;a8ionally  found  singiilarly  useful  has  been 
a  solution  of  chromic  acid,  tV  *^i*  i  ^^  ^  grain  to  the  ounce,  sprayed  or 
poured  into  the  noše  three  or  four  times  a  day  or  oftener,  and  held  in  the 
noae  as  long  as  possible.  I  had  one  patient  who  would  carry  about  her 
8pmy  of  chromic  acid  just  as  others  will  carry  about  their  cocaine*  Another 
patient,  after  two  or  three  week8'  nse  of  it,  seemed  to  be  conipletely  cured, 
and  had  no  retum  of  the  8yTnptom8  the  foUowing  sumnier,  A  good  deal 
waB  talked  a  few  yeara  ago  of  using  bichloride  of  mercury.  Dr.  Carl 
Genth  used  it  in  a  ^^j^^  solution  dropped  into  the  eye,  aod  allowing  it  to 
paaa  into  the  noše.  I  have  heard  two  or  three  practitioners  speak  liighly 
of  it,  and  I  have  every  reason  to  think  it  worth  trying.  Strong  carbolic 
acid  haa  been  much  vaunted  ae  a  cure  ;  but  I  have  aeen  bo  miich  mischief 
accrue  from  its  iucautiouB  use  that  I  cannot  recommend  it — at  any  rate  so 
long  as  we  have  safer  and  more  certain  means  of  treatment.  A  5  per 
cent  solntion  of  eueaine  hydrochloride  (A)  sometimes  gives  great  relief, 
though  its  application  Btinga  at  first,  and  it  does  not  act  so  Btrikingly  as 
cocaina  But  it  does  not  exhibit  the  physiological  diaadvantages  of  the 
latter  drug.  Menthol  sometimes  relieves ;  and  the  following  prescription 
I  have  found  of  the  greatest  service:^ — I^  Menthol  gr.  6,  encaine  (A) 
hydrochlon  gr.  5,  zinci  oxidi  gr.  20,  adipis  lanaa  588,,  paraff.  liq.  ad  3J. 
M.  Ft.  ung.  Sig.  i  To  be  applied  to  the  nostrils  frequently  with  a  camel- 
hair  brush.  During  the  last  few  months  I  have  found  Bupra-renal  extract 
4  to  10  per  cent  as  a  8pray  of  signal  use  in  a  few  obstinate  cases  of  ordinary 
paroxy8mal  sneezing ;  and  I  suspect  it  will  prove  beneficial  to  eome  sufferers 
from  hay  fever. 

Another  point  of  importance  m  treatment  is  the  careful  feeding  and 
resting  of  the  patients,  while  tliey  are  probably  ali  better  for  some  stimuJant, 
Ko  special  dietarj  is  indicated  seeing  that  the  patients  present  no  tendency 
to  Uthaemia,  etc.  Various  nerve  tonics  are  also  useful,  like  nux  vomica, 
valerian,  and  asafcetida.  Bather  than  give  the  patient  cocaine,  it  might 
be  wi3e  to  aUow  the  opium  pipe.  Its  use  is  risky,  as  patients  grow  addicted 
to  it,  and  I  have  never  had  to  prescribe  it ;  but  its  power  of  controlling  the 
wor8t  symptoma  is  beyond  aH  question, 

LITERATURE,— 1.  Eay  Fever,  its  Et%otGgy  and  Treatment,  Mokell  Mackenzii.  Third 
Edition,  1S86.— 2.  ffatj  Fevcr^  Dr.  Blacklev,  Secoad  Edition,  1880, — X  ffdy  Fever ,  SAJOtJS, 
1886*— 4.  SAJoiTa's  Anmtal,  1885,  voL  iii,— 5.  JVien,  med.  JVochen^^  Hack*  August  1883. 
6i  IHuaseso/ihe  Thruatt  Nose^  and  Eart  M^Ehuje. 
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The  shape  of  the  head  may  be  quite  normal  on  examination,  but  there  is 
often  a  definite  abnoiiBality  produced  by  certain  diseases. 

In  cMdhood  a  departure  from  the  normal  shape  may  be  due  to  several 
causes.  In  well-marked  rickels  defective  ossification  is  a  promineut  feature, 
the  sagittal  and  eoronal  sutures  remain  open  after  the  fourteenth  month, 

'  Th®  iubjecta  of  concuBsion  and  compreagion  are  considered  in  the  &rticle  on  the  Surgerj-  of 
th©  Brain  in  vol.  ii. 
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Uie  fontanelle  doee  not  cloee  daring  the  second  jrear  of  llfe,  and  in  con- 
8eqn6nc6  of  defective  oesification  and  thinning  of  the  bones  there  maj  be 
areas  which  give  on  pressure  and  jield  to  the  fingers  a  sensation  of  **  parch- 
ment  crackling,"  This  condition  is  called  cranio-tabee,  and  is  iisuallj  moet 
marked  in  the  parieto-occipital  region.  If  rickets  lasts  for  some  tirne  there 
will  be  hypero6toBes  on  the  outer  surface  of  the  cranial  bones,  especiallj  the 
frontala  and  the  parietals,  causing  what  are  known  as  nodes  or  boeses,  and 
the  head  becomes  characteristically  $quare.  Neither  the  bosaes  nor  cranio- 
tabes^  however,  are  pathognomonic  of  rickets,  as  thev  are  found  in  eangenttal 
^phUis,  and  are  especiaUj  pronounced  in  those  children  who  aiB  the  sub- 
jects  of  both  theee  diseaeeB.  In  congenital  sjphilis  there  is  depression  of  the 
bridge  of  the  noše,  fissures  about  the  mouth,  Hutchinson^s  teeth»  and  other 
fiigns  which  do  not  oocur  in  rickets.  In  chronic  htfdroeephaluM  the  head  is 
\bx^  and  globular,  the  eyeballs  are  prominent  f rom  depreesion  of  the  orbital 
plates,  the  superfidal  veins  of  the  scalp  are  distended,  the  face  is  proportion- 
ately  8mall,the  head  is  with  difJicultj  held  upright,  the  sutures  and  fontanelles 
are  widely  open,  and  there  is  cranio-tabes.  In  micročepkaly  the  head  is  small, 
the  vertex  tends  to  be  conical,  the  forehead  recedes  very  markedlj,  and  the 
sntnres  and  fontanelle  close  early.  In  cretini^m  the  head  is  laige  as 
compared  with  the  body,  the  forehead,  as  in  microcephaly.  is  low  and 
receding,  but  the  anterior  fontanelle  reraains  open  for  year8,  and  the  eyee 
are  wide  set  from  one  another.  In  Mongolian  imbecilitj/  the  head  is  ahort 
and  spherical,  and  the  eye8  are  set  somewhat  cloee  to  one  another,  while  in 
aehondropIuM  the  head  is  laige  and  broad,  the  forehead  is  prominent^  and 
the  nese  resembles  that  of  a  bulldpg. 

In  acrom€galy  the  cranium  is  often  large,  and  the  sagittal  suture  is  pal- 
pable  as  a  thickened  ridge.  The  facial  alterations  are  more  pronounced,  and 
oonsist  chiefly  in  enlargement  of  the  zygoma  and  fronta!  processea,  and 
e8peciaUy  of  the  inferior  maxill£e,  whereby  the  faoe  is  much  lengthened.  En- 
largement of  the  skull  is  also  seen  in  ostdtu  deformans,  but  here  the  facial 
bones  are  hardly  ever  afiected ;  and  also  in  those  rare  conditions  known  as 
diffuu  hm}€rcsirOsi&,  which  afFects  the  skull  bones  and  occm^  in  youth ;  and, 
lastly,  in  teaniiasU  ossea,  in  which  disease  there  are  h)^rost08es  in  the  form 
of  tumours  growing  from  the  skull  bones,  and  especially  the  masilk^,  the 
disease  commencing  in  ehildhood  and  producing  great  deformitj  in  later  life. 

SvMMiTRT.^ — The  cranium  of  iiifants  is  often  8omewhat  asTmmetrical, 
either  without  definite  cause  or  in  consequence  of  rickets.  Asymmetry  of 
the  head  may  be  seen  in  hemihyp€rtrophy,  or  speciaUy  affecting  the  face,  as 
in  progresatve  Jqj6M  htmiairophi/,  or  more  fi'equently  in  association  with 
wiy-neck,  where  there  is  imperfect  development  of  the  faoe  on  the  same  side 
as  the  affected  stemo-mastoid. 

In  babies  the  anterior  fontanelle  nonnally  closes  between  the  fifteentb 
and  eighteenth  months.  The  conditions  which  retard  closure  have  been 
a]ready  mentioned,  e.g.  rickets  and  chronic  hydrocephalus,  Examinatioii  of 
the  fontanelle  8hows  that  its  norma!  tension  may  be  raised  by  crying  or 
ootighing,  or  by  cranial  tnmours^  meningitis,  or  hydrooepha!us,  wtucb  pro- 
diiee  increased  intracranial  pressure,  vrhile  the  most  common  cause  of 
depresaion  of  the  fontanelle  and  }owering  of  its  tension  is  severe  and 
oontinued  diarrhoea.  The  fontanelle  has  normally  a  slight  {^ulsation 
oommunicated  to  it  from  the  arteries  forming  the  circle  of  Willis,  but 
ausoultation  is  useless  in  determining  the  presenee  of  intracranial  disease. 

The  percussion  note  of  the  skull  is  of  doubtful  value  in  diagnoeis,  but 
perouaabn  is  often  holpful  in  locating  such  conditions  as  cerebroJ  tumours 
and  meningeal  gummata,  or  in  forming  a  diagnoais  of  maatoid  inflanunation. 
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Head  rdraction^  or  cervical  opisthotonos,  is  an  important  sign  in  babies 
of  meningitis,  whether  of  tuberciilar  or  of  t!ie  so-called  simple  form.  In 
ita  mildcBt  form  there  is  merely  rigiclity  of  the  neck,  tlue  to  tonic  spasm  of 
the  muscles  at  the  back  of  the  neek,  bnt  when  well  marked  the  head  is 
fullj  extended,  the  oceiput  even  touching  the  back,  and  in  euch  a  čase  the 
inflamniation  has  probably  epread  to  tbe  spinal  meninges.  Head  retraction 
is  also  seen  in  infants  witli  cbronic  diarrhoea,  or  associated  with  cerebro- 
8pinal  congestion,  e.g,  in  tj^hoid  fever.  The  coodition  miiat  not  be  mistaken 
for  wry-neck,  or  the  stiff  iieck  of  rheimiatism  or  spinal  caries.  In  adults  we 
find  !iead  retraction  in  tetaniia  and  hystero-epilepsy. 

CoiijugaU  deviation  of  the  head  and  ejes  is  dne  to  cerebral  haemorrhage, 
meningitis,  or  tumours,  but  most  often  to  haemorrhage.  The  eyes  and  head 
are  turned  towards  the  side  where  the  lesion  exists,  i.e,  away  from  the  para- 
ly0ed  side ;  but  in  the  stage  of  early  rigiditj  tliey  may  be  turned  in  the 
opposite  direction.  In  hjvmorrhage  of  tlie  pons  the  deviation  ia  just 
oontrary  to  that  of  other  hitmorrhages, 

Injuries  of  the  Scalp ;  Scalp  JVotmds. — The  edges  of  the  wound  do  not 
gape  if  the  cranial  aponenrosis  be  uninjured,  and  the  appearance  of  a  wound 
inflicted  with  a  blnnt  instrument  will  closely  resemble  that  of  an  incised 
wound.  If  the  aponeurosis  bas  lieen  divided  there  is  much  gaping, 
and  the  scalp  can  be  freely  stripped  off  from  the  pericranium.  Scalp 
wounds  usually  give  rise  to  severe  htcmorrhage,  becaiise  the  vessek  which 
lie  in  the  fibrous  tissue  of  the  scalp  are  unable  to  retract.  The  wound8  he^l 
readily,  The  chief  dangers  are  hiemon-hage  and  snppuiation  in  the  space 
between  the  pericraniimi  and  the  aponeurosis  of  the  occipito-frontahs.  If 
the  pericranium  has  been  detached  from  the  bone  by  violence  or  suppura- 
tion  there  is  merely  slight  snperficial  necrosis  of  the  bone,  which  is  hardly 
in  any  way  dependent  on  the  pericraniima  for  its  blood-supply.  It  is  of 
extreme  importance  to  ascertain  vvhethcr  there  is  a  fracture  of  the  skull  in 
addition  to  the  scalp  wound.  Tfiorough  investigation  of  the  woiind  is  im- 
perative, and  if  in  doubt  it  is  a  good  rule  to  enlarge  the  wound  of  the  soft 
parts,  and  expIoi'e  with  the  aseptic  finger,  so  as  to  avoid  niistaking  tom 
pericranium  for  a  fracture,  as  one  may  do  if  a  probe  he  used.  Of  less  im- 
portance as  local  signs  of  fracture  are  (1)  an  infiltration  of  blood  into  the 
conjunetiva  and  eyelid9,  most  comnionly  seen  in  fracturea  involving  the 
orbital  plate  or  the  orbital  ridge,  and  which  must  not  be  mistaken  for  the 
infiltration  following  a  local  injnry  to  the  eyelids ;  and  (2)  the  escape  of 
blood  or  cerebro-spinal  fluid  from  the  ears,  mouth,  or  noše  after  fracture  of 
the  base. 

Cephalh{t7natoma  is  a  blood  tiimour  of  the  scalp  caused  by  tramna. 
Aecording  to  its  position  in  the  scalp  we  speak  of  it  as  (1)  subcutaneous, 
(2)  subaponeuTOtic,  or  (3)  subperiostea.!.  The  htematoma  may  form  a  well- 
defined  swelling,  which,  with  a  soft  and  somewhat  depressed  centre  and  a 
firm,  elevated  maigin,  may  resemble  a  depressed  fracture.  The  diagnosis  of 
hieraatoma  is  determined  by  exerting  pressure  on  the  elevated  margin, 
which  is  then  fomid  to  disappear. 

Subaponeurotic  hc^ematoma  is  not  common,  but  if  it  occur  the  blood  is 
only  limited  by  the  attachments  of  the  occipito-fron tališ.  The  Bubperiosteal 
variety  is  confined  by  the  pericranium  to  one  bone,  and  is  most  often  seen  in 
infants  over  the  right  parieial  bone  after  forceps  delivery. 

Tke  treatmcnt  of  scalp  wounds  i*equires  no  special  mention,  furtber  than 
emphasising  the  importance  of  tliorough  cleansing  and  shaving  of  the  scalp 
for  a  considerable  area  around  the  wound. 

CephalliiBmatomata  are  best  left  alone,  for  the  blood  will  be  absorbed, 
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Strapping,  pressure,  evacuation  of  the  blood,  or  incision  and  drainag^  on 
accoiint  of  suppiiration,  are  rarely  requir€d, 

Turruntrs  of  the  head  are  mo8tly  scen  in  the  scalp,  They  may  be  simple 
sebaoeouB  cy8t8,  or  dermoid  cyata.  The  latter  are  most  common  about  the 
outer  angie  of  the  orbit,  yet  niay  be  found  m  the  middle  Une,  and  then 
cloeelj  resemble  meningocele,  Epithehoma,  libroraa,  the  various  forma  of 
angioma,  and  more  particiilarlj  the  so-cuUed  cirsoid  aneury8m,  and  sarcoma 
may  be  mentioned.  By  cephalhiematocele  is  meant  a  cephalh^ematoma^ 
which  comraunicates  with  one  of  the  sinuses  of  the  dura  mater»  causing  a 
small  reducible  8welHng,  which  raay  pulsate.  La8tly^  there  are  the  congenitcd 
maMormations  of  the  sknll,  causing  cephalooele,  the  most  coramon  variety 
being  the  meningocele,  which,  as  a  rule*  occnrs  in  the  middle  line,  and  is 
more  or  less  reducible  and  translucent. 

Dismses  of  the  Bones. — 08teomyelitifi  oecurs  as  a  resnlt  of  compound 
fracture  (^.v.)-  Tubercnlosis  of  the  cranial  bones  is  a  very  chronic  condi- 
tion,  in  the  course  of  which  a  tubercular  abscess  forms.  This  bursts,  and 
sinuses  remain  ninning  through  the  bone. 

Syphilis  gives  rise  to  gumraata  in  the  pericranlum  or  bone,  or  between  the 
bone  and  dm-a  mater  They  either  disappear  under  treatment,  bnrst  exter- 
naUy.  or  become  ossified,  and  then  foim  "  ejphilitic  exo8tofleB."  The  head  in 
coDgenital  8}rphili8  and  in  other  general  diseases  bas  been  already  referred  to* 
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Headache  bas  been  aptly  described  by  Handfield  Jones  as  a  Dis-eme.  It 
is  a  8ymptom  of  a  great  variety  of  morbid  conditions,  and  frequently  the 
di800very  of  its  cause  is  a  problem  of  great  difticulty.  In  ali  cases  the 
pain  ia  perceived  in  the  sensorium.  The  seat  of  its  production  may  be :  (a) 
nerve-endings,  in  the  meninges,  the  eealp,  some  organ  4)f  special  sense,  or, 
at  a  greater  distance,  in  the  stomach,  or  some  other  organ;  (b)  irritation 
at  any  part  in  the  course  of  a  nerve ;  (c)  or  it  may  arise  from  t!ie  condition 
of  the  nerve-cells  of  the  sensorium  itseLf,  or  of  the  blood  surrounding  them. 
The  CAUSES  of  headache  liave  been  divided  in  to  organic  SLndfunctianal. 
The  investigations  of  Hodge  on  the  changes  produced  by  fatigue  in  the 
nerveK^ells  of  the  bee  render  it  probable  that,  with  improved  methods  and 
more  exact  knowledge,  the  class  of  functional  disorders,  with  the  eiception, 
perhaps,  of  those  due  to  retlex  irritation,  will  disappear  from  our  nomen- 
el&tura  As  a  factor  in  the  prodnction  of  he^diiche,  the  quality  of  the 
aentient  meohanism  of  the  individual  play8  a  most  Important  part ;  some 
persons  inform  us  that  they  never  had  a  headache  in  their  life ;  in  c^rtain 
individuala  a  smaU  elevation  of  temperatmre  is  alway8  accompinied  by 
pain  in  the  head,  wh6rea8  high  temperature  cauaes  no  headiiche  to  others. 
Women  are  more  liable  to  this  kind  of  suftering  than  men;  it  is  more 
fTequent  in  persons  of  nervous  temperament  than  in  othera  Age  brings 
often  a  general  blunting  of  the  sensibility  both  of  nerve-centres  and  of 
end-orgjins,  and  headtu^he,  as  a  rule,  recurs  with  diminishmg  fiequency  and 
8everity  as  life  advances.  Occ4i0ionally  more  than  one  cause  operates  in 
the  same  čase ;  e.g.  in  fevers  both  hyperhoemia  and  toxiBmia  act 

The  eauses  of  headache  may  be  arranged  in  the  foUowing  order : — 

L  Intracranial  Bisease,  —  Acute   and   chronic   intlamrnations   of   the 

meriingee  from  8yphili8,  gout,  rheumatism,  tul)epcle,  chronic  alcoholism* 

chronic  kidney  disease,  general  paral/sis,  and  other   fomis  of  insanity. 

Head   injuries  occasionally  produce  headache  for  a  loug  tirne  after  the 
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iQJury,  although  there  may  not  have  been  ext€rnal  mark.  Encephalitis, 
hydrocephalus,  intracranial  hii?morrhage,  abscess,  tumour*  Small  hcemor- 
rhages  and  slowly-growiog  tumoiira  in  the  substance  of  the  brain  are  not 
accompanied  by  pain.  Braniwell  pointa  out  that  tumoura  cause  pain  by 
(a)  increase  of  intracranial  preaaure ;  (h)  direct  involvement  of  the  mem- 
branes;  (c)  direct  impUcation  of  the  fifth  nerve. 

2.  Cranial  and  Pericranial  AffecHoTis, — Any  diseaae  which  produces 
preseui^e  on  nerve-trunks  or  twig8  as  they  pass  through  foramina  in  bone  or 
membrane — syphilitic,  rheumatic,  and  malignaat  diseases  of  bone  or  of 
pericranium, — ery8ipela8,  wen8,  eicesaive  weight  of  hair,  certain  8tyle8  of 
coitiure,  pediculi,  tight  or  too  heavy  head-dress. 

3.  Rejlex  Irritation. — In  addition  to  some  causes  named  in  class  1,  and 
most  in  claas  2,  there  are  those  from  the  organa  of  special  sense,  and  the 
abdominal  organa,  Irritation  of  the  end-organs  of  epecial  sense  ia  a 
powerful  exciting  cause  of  headache  because  of  the  extreme  sensitiveneas  of 
these  stnictures. 

(a)  Mose. — Any  disease  of  the  noae  and  of  its  ac<;es8ory  cavities,  Dundaa 
Grant  8ays  that  adenoids  in  the  na80-pharynx  are  the  moat  common  form 
of  naaal  dieease  producing  headache,  Acute  eongestion  of  frontal  Binuees 
in  coldg  and  in  influenza  caiise  severe  frontal  headache*  Treatment  of 
chronic  disease  of  frontal,  antral,  ethmoid,  and  sphenoid  sinnsea  has  been 
followed  by  cure  of  chronic  pain  in  head. 

(b)  Eye. — Muscnlar  and  retinal  strain  in  a  healthy  eye,  as  by  a  viait  to 
a  picture-gaUery ;  also  the  effect  on  the  retina  of  glare  from  the  sea,  eand, 
8now,  bright  roads.  Chronic  or  frequently-reciirring  headache  may  be 
induced  by  organic  diseases  of  the  eye,  such  as  glaucoma  and  iritis.  In 
chronic  headache  the  ocular  tension  shonld  always  be  carefully  tested, 
Errors  in  the  optic  apparatiis  which  induce  fatigue  are  very  frequent 
causes  of  headache : — 1.  These  may  affect  the  focusaing :  (a)  errors  of  re- 
fraction^ — hypermetropia  and  astigmatism,  less  frequently  myopia  and 
anismetropia ;  {h)  weakne8s  of  the  ciliary  muscle — following  diphtheria, 
due  to  presbyopia,  or  to  debility,  2,  Errors  in  powers  of  fixation — ^eso- 
phoria,  exophoria,  hyperphoria — due  to  an  exce3s  or  to  a  deficiency  in  the 
action  of  the  muscles  acting  on  the  globe. 

(c)  Tetth. — The  eniption  of  teeth  both  in  first  and  aecond  dentition ; 
also  of  the  wi8dom  teeth.  This  is  a  more  probable  caiise  when  the  jaw  is 
small  and  the  teeth  impacted.     Caries  8p0cially  of  teeth  in  the  upper  jaw. 

(rf)  Ear. — Wax  in  the  meatus,  otitia  media,  cholesteatoma  in  the 
mastoid  antrnm.  Legal  points  out  that  sometunes  ear  disease  causes  not 
so  mnch  pain  in  the  ear  as  in  some  otlier  part  of  the  head 

((?)  Digestive  ^rac/-^Oocaaionally  we  find  that  headache  comes  on  after, 
or  is  aggravated  hy,  the  taking  of  food,  and  persists  tiLl  the  stomach  is 
empty.  DUatation  of  stomach  causes  headache^  probably  through  the 
production  of  ptomaines.  Overloaded  bowels  may  act  in  the  same  way, 
but  overloaded  bowel8  and  rectum  and  haemorrhoids  also  act  by  reflex 
irritation*  Lumbricoids  and  tape-worm  should  also  be  borne  in  memory  as 
causes  in  obscure  cases, 

(/)  Eeproductive  si/st&ni, — 'Although  MatthewB  Duncan  stated  that  the 
generative  organs  do  not  cause  pain  above  the  breaste,  it  is  estabUshed  that 
congestiona  and  displacements  of  the  utenis  do  occasionally  give  rise  to 
headache,  That  which  is  frequent  in  young  women  about  puberty  and  in 
older  women  at  the  cUmacteric  ia  more  diTectly  related  to  the  condition  of 
the  nervous  By8tem. 

4  TozcEmia, — {a)   Autogenetic,    from    ursemia,    liver    diseaaes,    gout, 
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rheumatism,  oxaluria,  constipation ;  (h)  Heterogenetic,  from  alcohol,  impure 
air  of  crowded  meetings,  badly-ventilated  bedroom,  bad  drainage,  certain 
drugs,  Buch  as  opium,  quinme,  etc.,  malaria.  fevers.  It  is  to  be  borne  in 
memorjr  that  the  liver,  the  largest  gland  in  the  body,  stande  at  the  gat«- 
way  between  digestion  and  circulation,  and  in  deranged  conditions  is  Uable 
to  pemiit  the  passage  of  ptomaiuea  It  is  often  deranged  without  pro- 
minent  digestive  sjniptoma. 

5.  ff^percemia, — ^Acute  congestion  in  encephalitis,  plethora,  menstrual 
suppression,  increaaed  tiction  of  heart,  violent  exertioti,  and  mental  excit6- 
rnent.  Faesive  congestion  from  certain  diseoses  of  the  circulation  and 
pressoie  of  tnmonrs  on  great  veins  leading  from  the  head, 

6.  Aiujcmta  aml  Nerwu8  Dihility, — Chlorosis  and  the  various  diseasea 
which  produce  general  ansemia  induce  debilitj  of  nerve-centres,  and  in  some 
constitutions  headache  reeults.  Overwork,  prolonged  lactation,  exhau8tion, 
mentiil  anxiety — which  Laycock  called  phrenalgia :  he  conaidered  depreeaion 
of  epirits  and  hypochondriasij3  to  be  varietiea  of  phrenalgia — neurasthenia, 
hjrsteria,  snnstroke, 

7.  Migrain-e  or  mtgrim, — This  is  a  paroxy8mal  form  of  headache  allied 
to  epilep8y  and  other  nerve-storm  diseases.  As  it  differs  niaterially  from 
otber  forms  of  headache,  it  requires  notice  at  greater  length.  It  is  heredi- 
tary,  oocurs  in  famiUea  of  nervons  constitntion,  in  those  who  are  inteUectual 
and  stndiaus,  and  in  members  of  families  with  a  hi8tory  of  epilep8y,  chorea, 
in8anity,  and  nerve  %veakne88,  Althouffh  there  is  a  čase  on  record  which 
commenced  at  the  early  age  of  three  and  a  half  years,  it  most  often  begins  at 
puberfcy,  diminishes  in  frequency  and  8everity  with  advancing  age ;  it  gener- 
aUy  oeases  in  old  age,  but,  not  invariably  so.  About  the  menopause  it  generally 
becomes  temporarily  aggravated.  The  attacks  are  periodical — once  a  W6ek 
or  at  longer  intervals;  in  women  it  frequently  oocurs  at  the  menstrual 
period,  comiiianly  just  before  it  An  attaclc  may  last  a  few  hours  or  several 
day8,  most  frequently  one  day.  Its  onset  is  OGcasionally  indicated  by 
prodromata — in  some  persons  a  feeling  of  well-being,  in  others  malaise«  or 
eleepinesB  or  constipation ;  freqiiently  there  are  optical  phenomena — 
dimness  or  confusion  of  vision,  eoLoured  lights,  tlashing,  dazzling,  hemiopeia, 
or  teichopsia.  The  attack  generally  comes  on  in  the  early  morning,  either 
immedialely  on  avvaking  or  soon  after,  with  pain  or  throbbing  in  one  or 
both  temples;  there  may  be  pallor  or  flushing  of  the  face,  or  both  may 
oocur  at  the  same  time.  The  pulse  is  8low  in  proportion  to  the  8eventy  of 
the  pain,  the  body  is  cold,  the  head  hot.  In  severe  cases  the  subject  must 
rest — generally  lyingj  but  some  musfc  sit — in  a  darkened  room ;  the  pain  ia 
continuDus  with  occasional  exacerbation8,  which  may  be  agonising.  After 
a  time  nauaea  and  vomiting  oocur,  and  following  this  the  subaidence  of  the 
attack;  in  others  vomiting  recurs  and  is  bilious;  rarely  diarrhcea  la  a 
fljmptom.  Dnring  the  attack  the  urine  and  šaliva  are  diminished,  and 
U0aally  there  is  anorexia*  Haig  states  that  during  the  prodromal  period 
of  well-being  the  excretion  of  uric  acid  is  below  the  normal,  and  that 
during  the  sei^ure  it  rises  above  it.  Many  theories  have  been  advanced  afl 
to  the  cause  of  migraine,  Haig  beUevee  that  uric-acidiemia  is  to  blame ; 
some  conaider  that  the  primary  error  liee  in  the  digestive  fly8t6m,  and  in 
order  to  cure  an  attack  and  prevent  recurrence  treat  tbe  stomach ;  others 
looiite  the  error  in  the  circulation;  others  in  the  nervoua  mechanism, 
Uric^acidseniia  does  not  produce  migraine  in  every  subject,  only  in  tboeo 
with  a  peculiar  nervous  BysteuL  The  circulatory  phenomena,  the  headache, 
sicknesB,  uric-acidffimia,  are  not  the  diaease,  but  incidenta  in  the  attack* 
In  migraine,  aa  in  other  nerve^torm  di8eaj<ffl  such  as  epilepsr«  there  are 
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probably  at  least  three  factors.  1.  There  must  be  a  peculior  constitutional 
Gondition  of  tlie  nerve-ceotres.  2.  A  morbid  or  toxic  condition  of  the 
blooi  3.  Some  peripheral  irritation.  This  irritation  acts  as  the  exciting 
cause ;  it  may  be  worry,  excitemeiit,  overwork,  powerful  impressions  on  any 
of  the  special  aenaes,  errors  in  the  optical  apparatus  eauBiiig  eye  strain, 
digestive  derangements. 

8.  MedrkaJ  and  other  conditions  of  the  atmosphere  produce  headache 
in  certain  persoos. 

DiAGNOSis  OF  THE  Gause. — Thifl  18  often  a  matter  of  grenit  difficulty,  some- 
times  ali  that  can  be  attained  is  a  provisioDal  diagnosis.  In  the  Bolution  of 
the  problem  we  first  consider  the  age  of  the  patient  and  the  diaeases  common 
at  the  tirne  of  hfe,  the  circunistancea  preceding  the  attack,  the  time  of  day 
at  which  it  occura,  the  character  of  the  pain— ^ontinuous  or  paroxysmal — 
and  its  duration.  The  locality  of  the  pain  may  give  some  guidance,  but  it 
often  gives  none.  We  then  make  a  By8tematic  exaniination  of  the  special 
aenses  and  of  other  organa  which  niight  produce  reflex  irritation,  also  of  the 
blood.  The  temperature  and  other  sjmptoms  enable  us,  as  a  rule,  at  once 
to  put  aside  specilie  fevers  and  encephalitia,  although  occa8ionally  in  typhoid 
fever  headache  and  debility  are  the  sjrmptoms  which  cause  the  sufferer 
to  seek  advice. 

Age. — When  we  have  to  do  with  young  children  we  should  examine 
the  gums.  If  the  mouth  be  moiat  and  the  child  do  not  Bufler  increase  of 
pain  when  the  guma  are  preased  on,  dentition  ia  not  at  fault-  We  should 
inquire  as  to  accident,  for  headache  may  recur  long  after  injury  and  in  the 
abaence  of  extemal  mark.  ExaBiine  the  sutures  for  evidence  of  hydro- 
cephalus.  If  the  head  be  drawn  back  think  of  basal  meningitis.  In  tuber- 
cnlar  meningitis  pain  is  not  an  eariy  8ymptom ;  when  it  oocurs  it  is  in 
paroxysms,  the  child  screams,  may  put  its  handa  to  the  head,  there  is 
vomiting,  conetipation,  marked  leucocytosia,  and  the  eyes  if  they  can  be 
examined  ahow  evidence  of  optic  nenritia.  Always  when  you  auspect  pain 
in  the  head  of  a  child  examine  the  ears  for  evidences  of  inflammation  of 
them,  by  making  gentle  traction  on  the  auricles,  presaing  on  the  tragus ; 
and  if  posaible  examine  the  meatus  and  membrana  tympaDi.  In  older 
children  exanune  the  ears,  ascertain  whether  there  has  been  discharge  from 
the  meatus ;  pain  from  inflammation  of  the  meatus  or  of  the  middle  ear  ia 
relieved  after  di&charge,  if  not  relieved  is  there  absceaa  ?  Absence  of 
tendernees  on  tapping  the  cranium,  and  behaviour  of  the  temperature 
wl11  guide,  During  second  dentition  cariea  and  impaction  of  teeth  are 
poasible  causes,  the  latter  8pecially  if  the  jaw  be  amall  Lauder  Brun  ton 
States  that  in  every  čase  of  headache  he  firat  examines  the  teeth.  If  the 
child  be  of  school  age  the  condition  of  the  optic  apparatus  should  be 
examined  as  to  errors  of  refraction  and  of  power8  of  lixation,  the  noae  and 
particularly  the  naso-pharynx  are  likely  causes  at  this  age.  The  attention 
should  be  6pecially  directed  to  the  latter  if  there  bas  been  frequent  ear 
tronble,  examine  the  naao-pharyBx  \vith  the  linger.  If  these  and  other 
phyBical  causes  such  as  irritable  atomach  and  bowels  can  be  excluded, 
ascertain  the  amount  of  school  work  wluch  ia  required.  If  sleep  be  dis- 
turbed  and  the  child  awake  unrefreshed,  it  has  probably  too  much  work. 
Overpressnre  is  a  relative  term, 

The  period  of  eruption  of  the  wisdom  teeth  is  a  very  variable  one,  and 
the  irritotion  connected  with  the  procesa  is  a  common  cause  of  headache. 
Megrim  often  commences  about  puberty,  and  the  history  of  the  attack  is 
diagnoatic,  unless  in  very  mild  cases.  In  later  Ufe  it  might  be  confonnded 
with  gouty  headaclie,  but  the  latter  is  uBually  conhned  to  one  side  of  the 
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'tead,  is  much  aggravated  bj  movement ;  inegrim  uaually  becomes  lesa  severe 
in  late  life,  the  head  eiay  or  may  not  be  tender  od  tapping,  there  ia  no 
history  of  periodicitj,  but  there  is  a  hiatary  of  gout  in  the  individual  or 
familj,  and  there  may  be  other  evidences  of  gout  present.  About  middle 
life  a  very  coinmon  cause  of  headache  is  commencing  pre8byopia ;  if  there 
be  increaaed  ocular  tension  we  ahould  be  auspicious  of  glaueoma.  In  later 
life  a  not  uncommon  cause  is  uraemia.  In  eveTy  čase  of  headache  the 
ujine  ahould  be  examined 

The  Time  of  Day, — If  headache  come  on  in  the  moming  eiamine  for 
uric-aeidaemia,  ascertain  whether  the  bedroom  be  properly  ventilated,  and 
whether  the  drainage  be  good,  Headache  which  occura  on  awaking  in  the 
morning,  and  is  relieved  after  breakfast,  ia  often  due  to  waDt  of  food, 
nothing  having  been  taken  since  late  afternoon,  and  then  only  a  light  meal. 
Some  congestive  headaches  are  aggravated  by  the  recuinbent  posture  with 
low  head,  and  are  therefore  wor8t  in  the  morning.  When  the  attack  comea 
on  in  the  evening  it  ia  often  caused  by  overwork,  exhaustion,  nen^e  debility, 
Bometinies  by  coniniencing  pre3byopia,  Those  which  come  on  or  are  wor8t 
at  night  are  due  to  rhenmatism  or  8yphilis.  When  the  latter  is  the  cause 
the  pain  is  more  constant  and  the  nocturnal  exacerbationa  are,  ae  a 
rule,  more  severe  than  in  rheumatism.  The  headache  of  rheumatism 
may  be  very  severe,  but  it  is  not  so  constant  as  that  dne  to  syphilia  or 
tumour ;  there  is  n8ually  the  hi8tory  of  a  draught,  sometimes  great  tender- 
ness  of  the  scalp,  and  there  ia  the  hi8tory  of  former  rheumatic  ailmenta. 
Occa8ionally  wh6n  tlie  afcrnctures  at  the  back  of  the  head  are  affected  in 
rheumatiaui  the  alightest  movement  of  the  head  is  painful  The  diagnosis 
of  intracranial  tumour  in  early  etagea  presents  considerable  difficulty, 
8peciaUy  if  it  be  Blowly  growing  and  if  it  do  not  involve  any  trunk  of  a 
peripheral  nerve,  The  diflBculty  is  aH  the  greater  from  the  fact  that 
oocaaionally  hyBterical  8yraptora8  are  tlie  most  promineut  featurea  in  the 
early  etagea  of  organic  disease.  The  characteristics  of  headache  pr<3duced 
by  tumour  are,  the  oonatancy  of  pain  with  severe  eiacerbations,  which  may 
come  on  at  night  but  are  not  confined  to  that  period,  and  the  pain  seems 
to  be  present  even  during  sleep,  Gower8  lay8  it  down  as  a  rule  that  headache 
which  prevente  aleep  is  due  to  organic  diaeuse,  but  the  rule  is  not  an  invari- 
able  one.  If  in  such  a  čase  examination  of  the  fundus  of  the  eye  roveal 
syniptomB  of  intracranial  pressure,  tumour  may  be  diagnoeed.  Hienionrhage 
aa  a  cause  of  headache  is  excluded  by  the  history.  Abscess  ia  often  difficult 
of  diagnosis,  hi8tory  of  disease  of  ear,  bone,  or  of  pyaBniia,  with  variable 
pulse  and  temperature,  ahould  guide.  In  encephalitis  severe  headache  ia 
the  first  8ymptom,  it  IncrBaaes  from  hour  to  hour,  and  the  temperature  is 
elevated.  It  is  not  alwaya  eady  to  djagnode  hysterical  headache ;  usually 
the  description  given  is  out  of  proportion  to  the  evident  conditiou,  the 
patient  sometimes  smiliBgly  descants  on  the  suffering ;  a  common  seat  of 
this  headache  is  the  vertex  ;  the  pain  is  likened  to  the  driving  in  of  a  nail* 
Violent  eiercise,  laughter,  coughing,  blowing  wind  instruments,  stooping 
aggravate  congestive  headache.  If  the  condition  be  produced  by  fatigue, 
notse,  bustle,  §tudy,  it  is  probably  due  to  debility  or  exhau8tion.  The 
amount  of  debility  rnay  be  gauged  by  the  fucility  with  which  the  pain  is 
induced, — the  more  reiidily  induced  the  more  tedioua  the  recovery.  If  a 
nursing  mother  complain  of  headache  after  having  given  the  breaat  to  her 
child  sne  ahould  at  onoe  wean  it.  If  headache  be  produced  by  sightseeing  we 
have  to  do  with  a  peraon  debilitated,  or  natunilly  delicate,  or  with  eye  trouble. 
Oocaaionally  the  condition  of  the  pulse  will  put  us  on  the  track  of  the 
cause.     If  it  be  one  of  liigh  tension^  exumine  for  toztemia^  urtemia^  uric 
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acid,  or  some  other  form  autogenetic  or  heterogenetic.  Liver  derangement 
is  a  not  uncoinmon  eause  of  such  trouble. 

The  localitij  to  which  pain  Ib  refeired  is  not  of  much  aid  m  diagnosis, 
Headache  froin  eye  strain,  althoiigh  often  frontal,  may  be  situated  m  any 
part  of  the  head.  Pain  from  ear  trouble  may  be  in  any  part  of  the  same 
side,  even  on  the  opposite  side;  the  ear  itself  may  be  free.  Eemoval  of 
ceruBien  has  ciired  paia  o  ver  the  whole  head.  Ocular  headache  is  common 
lE  bilioueness,  also  in  gout.  Frontal  headache  ie  common  in  inalaria, 
in  djspepsia,  in  congestion  of  the  frontal  sinuses,  in  catarrh  and  influenza, 
and  in  intlammationa  and  euppurjitions  of  thesa  ainuses.  Lauder  Bninton 
States  that  diaease  of  the  noae  ia  liable  to  caiise  pain  in  the  frontal  region  at  the 
margin  of  the  hairy  scalp.  Pain  at,  or  a  sensation  of  pressure  on,  the  vertex 
is  often  complained  of  in  hypochondriaaie,  hysteria,  in  women  debilitated 
by  prolonged  lactation,  ansemia,  poverty,  and  about  the  climacterie. 
Pain  at  the  back  of  the  head  is  common  in  eerebellar  tuiiiour,  in 
baoal  meningitis  of  children;  it  occurs  also  in  chronic  affections  of 
the  na80-phaiynx.  Von  Troltsch,  while  stating  that  diseaae  of  the 
naso-phaiynx  is  a  common  causc  of  pain  in  aEy  part  of  the  head,  noted 
that  examination  of  that  space  with  the  finger  often  prodnced  pain  at  the 
oceiput.  Occipital  headache  occurs  in  persons  who  have  evidences  of 
nervouB  breakdown,  in  constipation,  and  in  rhenmatism  of  the  scalp  and 
nucha.  Tenderness  on  pressure  and  pain  on  tapping  are  common  in 
rhenmatiam  of  the  scalp ;  the  haiij  scalp  is  more  liable  to  be  tender  than 
the  parts  withont  hair,  the  vertez  more  than  the  oceiput.  In  organic 
diseaae  pain  on  tapping  or  even  on  pressure  o  ver  a  Umited  area  often 
indicates  the  seat  of  lesion — affection  of  periosteum  or  of  bone,  or  a  tumour. 

TBEATMENT.^The  discoverj  of  the  cause  in  many  cases  indicates  the 
cure.  To  enter  with  detail  into  the  treatment  of  headache  would  involve 
the  writing  of  a  smaU  treatiae  on  the  practice  of  physic,  the  number  of 
causal  conditions  is  bo  great.  For  the  treatment  of  these  the  reader  ie 
referred  to  the  varioiis  subjects — meningitis,  anaenda,  ursemia,  etc.  In 
some  cases  the  first  treatment  must  be  palliative,  but  if  in  any  čase  the 
only  prescription  is  antipyrin  and  rest,  it  is  a  practical  acknowledgment  of 
failure  of  diagnosis.  In  more  chronic  cases  the  treatment  is  at  once  directed 
to  the  cause.  For  example,  if  the  noše  be  at  fault,  the  diseased  condition 
must  be  treated  seeundum  artem ;  if  the  eye  be  to  blame,  the  error  must  be 
corrected  by  means  of  lenses,  or  prisms,  or  the  nece3sary  combinationa  of  these. 
Carious  teeth  may  require  treatment,  and  if  impacted  teeth  be  the  cause  the 
removal  of  one  or  more  may  be  necessary ;  it  is  often  good  practice  to  remove 
the  first  penuanent  molars  if  they  8how  evidence  of  caries^  in  order  to  obtain 
room,  and  often  in  older  persons  the  wisdom  teeth  must  be  extracted.  Head- 
ache due  to  perioatitm  from  caries  may  occaaionally  be  cured  by  painting  the 
neighbouring  gum  with  equal  parts  of  liquor  iodi  fortis  and  of  linimentum 
aconiti ;  half  a  minute  later  rinse  the  mouth  with  tepid  water,  and  repeafc 
the  painting  if  reqiiired.  Occasionally  we  are  called  to  treat  severe  headache 
in  association  with  acute  gastric  catarrh ;  nothing  gives  more  rapid  relief 
than  a  sinapism  to  the  epigastrium  and  a  dose  of  castor  oiL  Whcn  con- 
stipation or  htemorrhoids  are  the  caujse  these  must  have  suitable  treatment. 

In  every  čase  of  severe  headache  the  patient  shouJd  be  put  to  rest,  with 
aH  sources  of  peripheral  irritation  removed;  ladies  often  find  relief  from 
loosing  down  the  hair.  In  some  fevers  and  inflammatory  conditions  the 
hair  should  be  removed,  and  cold  applied  either  by  means  of  Leiter*s  coil  or  an 
ice-bag,  The  ice-bag  ahould  not  be  kep  t  conatantly  appliedi  but  in  termittently ; 
continuous  application  produces  severa  pain.    Headache  dne  to  the  conges- 
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tion  of  frontal  sinuses  in  catarrh  and  mfluenza  is  best  relieved  not  by  oold, 
but  by  the  frQquent  application  of  verj  hot  compresses  to  the  forehead. 

In  simple  congestive  headache  the  patient  should  be  put  to  reat  with 
the  head  high,  a  mustard  foot-bath,  a  muatard  blister,  or  turpentine  8tupe 
to  the  nape  of  neck,  a  saline  aperient,  and  if  the  heart  be  acting  violentlj, 
small  doses  of  tinctnre  of  aconite  repeated  frequently  till  relief, 

Headache  dne  to  chrouic  congestion  haB  oocasionallj  been  cnred  by  free 
epifltaxis,  therefore  local  blood-letting  by  leeches  may  in  such  cases  be 
tried,  Occaflionally  a  cantharidea  bliater  to  the  nape  of  neek  hae  relieved 
when  other  meaflures  have  failed.  Any  heart  condition  causing  paasive 
congestion  shonld  be  treated. 

In  headache  due  to  aru^rnia,  we  have  also  to  do  with  debility  of  nerve- 
centres  froni  malnntrition,  therefore  fatigue  and  exertion  are  to  be  avoided, 
refit  in  the  recnmbent  posture  favours  the  free  tlow  of  blood  to  the  brain. 
Arsenic  and  other  treatment  for  anainiia. 

Headat'he  due  to  exhaii8tion  troin  fatigue  may  be  relieved  by  reet,  and 
Bipping  hot  tea.  coiiee,  or  aoup.  Small  doees  of  8trychnine  or  of  nux  vomica 
are  aleo  naefuL  If  the  cau8e  be  worry  in  a  nervous  individual,  30  grains 
of  bromide  of  potash,  with  4  or  5  minims  of  tincture  of  nnx  vomica,  or  a 
dose  of  bromo-soda  (bromide  of  sodium  with  caffeine),  or  a  tabloid  of 
phenacetin  4  grains,  and  caffeine  1  grain,  or  antipyrin  10  grains.  Any 
of  these  may  l>e  repeated  an  hour  later,  if  required.  Externally,  liniment 
of  chloroform  alone,  or  with  an  equal  part  of  Uniment  of  aconite,  may  be 
applied  to  the  painful  area. 

In  nervoua  debility,  in  addition  to  the  immediate  treatment  of  headache, 
diminntion  of  work  is  neceasary ;  for  achool  children  it  is  often  nece88ary 
to  cnrtail  the  amount  of  work,  specially  of  home  preparation.  In  severe 
cases  complete  abstention  from  it  for  a  long  period  may  be  required,  change 
of  air  and  scene,  open-air  eserci^e,  nourishing  diet — fish,  egg,  and  miUc- 
Fellow's  8ynip  or  Ea8ton'a  8yTup,  with  arsenic.  Occasionally  in  such  casea, 
with  freqaently  i*ecurring  headache,  10  or  15  graine  of  bromide  of  sodium, 
with  tincture  of  nux  vomica,  after  meals  is  useful  along  with  some  other 
tonic,   Fletcher'8  Bjrup  of  the  hydrobromates,  with  8tryc!mine,  is  also  usefuL 

In  loaded  bowels,  with  liver  derangement,  a  dose  of  calomel,  foUowed  by 
a  pnrge,  gives  rapid  relief.  Some  persons  who  iive  highly  are  accustomed 
to  relieve  their  freqtient  headaches  by  blue  pili,  or  calomel,  foUowed  in  the 
morning  by  a  saline ;  the  removal  of  the  cause  would  be  better  attained  by 
the  regulation  of  the  diet  and  an  increased  amount  of  esercise.  It  is  the 
experience  of  many  medical  men,  that  although  mercurials  are  usefnl,  they 
favour  a  recnrrence  of  the  morbid  condition  of  liver. 

In  urcemic  headache  do  not  give  digitalis,  but  a  doae  of  calomel  as  a 
bowQl  antiseptic,  followed  by  a  saline,  and  at  first  only  water  as  food* 
Mustard  to  the  nape  of  the  ueck.  For  the  use  of  blood-letting  and  sub- 
cut&neous  transfusion  of  normal  saline  solution,  see  *'  Ursemia." 

In  rheumatie  and  stfphUitic  headache,  the  most  useful  drug  is  potassium 
iodide,  5  to  20  grains  &ree  times  a  day  after  food.  In  ali  cases  of  chronic 
headache,  even  if  there  be  no  hi8tory  of  8yphUis  and  no  evidence  of  it,  iodide 
of  potaah  should  be  tried.  In  rheumatie  he^ache  extract  of  colchicum,  ^ 
to  1  grain  at  bedtime«  is  often  effectual,  and  in  rheumatism  of  the  scalp, 
with  tendemess  to  touch,  ammonium  chlondu.  15  grains  in  extract  of 
Iiquoric6  and  water  every  four  hours,  often  acts  like  a  chann.  In  gouty 
headache  both  potassium  iodide  and  colchicum  are  usefuL 

Mi^raine, — In  a  considerable  proportion  of  cases  of  acute  headache  to 
whjch  the  medical  man  is  called  he  will  find  that  he  has  to  do  with 
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migraine.  His  treatment  must  be  («)  of  the  attack ;  (h)  during  the  interval. 
(a)  Of  the  attack.  The  majoritj  of  patients  have  moat  relief  Ijing  dowii, 
othera  inust  sit ;  irritation  of  end-orgaos  ia  excluded  as  far  as  possible,  the 

room  is  darkened,     In  mild  attacks  30  to  60  grains  of  guarana  powder  m 

infosion  gives  relief  (the  tiocture  is  also  said  to  be  good) ;  others  find  that  a  ^H 
drachm  of  hromo -soda  čuta  aliort  the  attack^  some  use  antipjTin,  others  ^H 
phetiacetin  and  catfeine.  Placing  the  hands  and  feet  in  hot  water  givea  ^ 
relief  in  some  cases.  Some  compress  the  curotida  In  some  the  only  meana 
of  obtaining  relief  from  the  agouisiog  pain  ia  the  subcutaneous  um  of 
morphine.  Such  a  method  ehould  l>e  a%'oided,  if  posaible.  (h)  Between 
the  attacks.  As  the  nervous  system  is  profoundlj  involved,  endeavour  to 
raise  its  tone,  and  avoid  everjthing  which  might  lower  it.  In  some  persons 
uric-acidaeniia  is  a  common  excitiag  cause  of  the  attack,  therefore  in  these 
the  diet  shonld  be  carefuUj  regulated.  Haig  advises  that  nitrogenous  food 
ahould  be  reduced  to  a  minimum.  Some  persona  enjoy  comparative  freedom 
if  thej  abstain  from  butcher'8  meat  and  take  only  fish.  Lauder  Brunton 
advises  a  nightlj  dose  of  eodinm  salicjlate,  15  to  30  grains  alone,  or  with 
potassinm  bromide,  10  to  30  graina,  Should  the  salicjlate  disagree  he 
gives  potassium  bicarbonate.  In  some  cases  the  persistent  use  of  ammoninm 
chloride  after  meals  gives  freedom.  WUk8  stronglj  recommends  a  nigbtly 
dose  of  cannabia  indica,  J  to  1  grain. 

Oocasionallj  obatinate  headache,  which  has  i-esisted  other  remedies,  has 
been  cured  hj  the  administration  of  an  antbelmintic.  In  eountries  in 
which  lumbricoids  are  common,  headache  in  children  ia  treated  with  worm 
nuts ;  here  santonin  in  castor  oil  ia  best.  In  other  cases  a  dose  of  ethereal 
oil  of  male  fern  has  caused  the  expulsion  of  tape-worm,  and  with  it  the  cure 
of  persiatent  headache.  Sometimes  headache  has  been  cured  in  ladies  by 
cutting  the  hair  short. 

In  the  treatmenfc  of  chronic  headaches  manj  drugs  have  been  naed  in 
addition  to  those  alreadj  named,  both  nerve  tonics  aod  sedati  ves.  Quinine, 
zine,  valerian,  ergot,  butjl  chloral  hjdras,  etc.  Turpentine  wag  highlj 
praised  by  WarburtoD  Begbie^ — 20  dropa  repeated  after  an  hour  or  two. 
Balthazar  Foster  found  that  nitrite  of  amyl  relieved  headache  Uke  magic, 
Thia  remedj  and  uitro~glycerine  might  be  expected  to  be  useful  in  the 
spaatic  varietj  (hemicrania  sjmpathetica  tonictt).  Ergot  has  been  recom- 
mended  in  congestive  headache,  and  Campbell  recommends  that  it  be  tried 
if  other  remedies  fail  Several  writers  advise  the  use  of  electrici t j.  Campbell 
States  that  it  haa  not  received  the  praiae  due  to  it  because  it  is  seldom  used 
in  temporarj  and  occaaional  headaches,  he  has  occaaionaUj  found  the  pain 
of  intracrauial  disease  temporarily  removed  by  the  constant  current. 

In  ali  caaes,  apeciallj  chronic  cases,  wq  must  remember  that  we  have  to 
treat  a  peculiar  nervous  sjstem,  that  it  should  through  hygienic  anddietetic 
measures  be  braced  up,  that  exercise  in  the  open-air  ia  important,  that  the 
cause  of  headache  should,  if  posaible,  be  discovered  and  removed,  and  that 
as  rarely  aa  possible  should  our  treatment  be  only  paUiative.  Alcoholica 
and  morphine  to  be  used  as  rarely  as  possible. 

LITERATURE.— Brunton,  Sir  T,  Lauder,  BM.J,  iL  1899,  p.  UAZ.  —  Idem.  DU- 
ordert  of  DigesUan.  Lond*  1886.  — Bvrom  Bramwill.  Intraeranial  Tumours.  Edin. 
ISSS. — Campbell,  Haruv.  Umda^e,  Lond.  1894.— Clarkk,  Ernest.  Eye  Strain.  Lond. 
1892,  pt.  iii.— Ferrier.  Braii^  Jan.  1879.— Haio,  UHd  Add  as  a  Factor  in  Ihi  €ausaiwn 
o/ iHseases.  Lond.  1892. — Handfield  Jonbs.  Fundional  Nenmis  Disorders.  Lond.  1870, 
— HoRSLEV,  Vktor.  BMJ.  ii.  1890,  p.  1290.— LEOAt..  Dšuiuht^  Ardiiv  f.  klin.  Med. 
Bd.  xl.  201.— /rf^m.  Dar  OhrtnJuilkunde,  2  Aiifl.  219.— Liveino.  Megrim,  LoQd.  1873, 
— M'Bride.  B.M,J.  i.  1887,  p.  205.  —  Maddox,  The  Glinical  Use  o/  Prism$.  Bristol, 
1B93-— Vim  Troltsch.  Lehrbuch  der  OhreinAeiikunde.  Leipzig,  188 L— Wils:b,  Di^ea^es  o 
Ihe  Nervous  System» 
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Head-Shakln^. 

HeAD-ShAKING  and  Head-NoDDING  W1TH  NVSTAGMUS  in  iNFAliTS 

1  (Spasmus  Nutajjs). 

Stnoktms, — Head-jerking  ;  Head-rotating  ;  GjrospasEi  ;  Nodding  spasm. 

Dtjinition, — Thia  is  a  functional  co-ordination-neuroais  alTectiag  infants 
under  two  years — generalljr  wheii  between  four  and  twelve  months  old. 

Clinkal  Features. — Its  two  cardiDal  sjuipt-oms — involuntarj  nodding  or 
shaking  of  the  head  and  ocular  ujstagmus — are  usuallj  both  preaent,  but 
either  may  begin  some  week8  before  the  other.  Sometimes»  bowever,  oiily 
head-movements  are  observed  throughout ;  wl:iile  in  other  cases  there  is 
pasBing  njatagmus  only. 

The  movements  of  the  head  may  consist  in  a  simple  forward  nodding, 
but  lateral  or  rotatory  shaking  ia  more  common.  They  cease  when  the 
ehild  is  lying  down,  and  also  when  the  eyea  are  closed  voliintarily  or 
artiticiaUy.  The  nystagmiiB  is  rapid  and  of  ehort  range.  It  is  oftenest 
horizontal^  but  may  be  rotatory  or  vertical ;  in  the  latter  čase  the  upper 
eyelid  may  participate  in  the  movement.  It  is  generally  more  marked  in 
one  eye  than  in  the  other,  and  it  is  conimon  to  find  one  eye  only  attected. 
Occaaionally  there  is  ratatory  or  vertical  nystagmu8  of  one  eye,  and 
di8tinctly  horizontal  movements  of  the  other.  When  the  head  is  paasively 
steadied  by  the  hand  the  nyBtagmuB  increaae« ;  or  it  may  bocome  visible 
then  for  the  first  tirne. 

Khythmical  contraction  and  dilatation  of  the  pupiJ  (hippus)  may 
Bometitnes  be  found,  and  occa8ionally  convergent  strabismua  develops.  The 
child  has  often  a  peculiar  trick  of  turning  his  he-nl  to  one  side  and  staring 
fixedly  out  of  the  oppoeite  corners  of  his  eyes.  This  gives  him,  at  times,  a 
curions  vacaut  preoocupied  look,  The  intellect,  hovrever,  is  not  at  ali 
aftbcted  however  severe  or  long-continued  the  Bymptom3  may  to,  When 
the  child  s  attention  is  attracted  in  any  way  thia  seema  to  increase  the 
movements.     They  diminish  with  drow8ine88  and  cease  during  sleep. 

CouTse  and  Duration. — The  patients  are  generally  weakly  children — 
very  often  rickety— and  in  nns<itisfactory  hygienic  surroundings.  TJie 
qrmptaina  aBaally  begin  8nddenly,  almost  always  in  mid-winter.  They 
Beldom  last  lesB  than  8ix  week8,  uBually  from  three  to  8ix  montha,  and 
Bometimes  longer  Occaflionally,  after  complete  recovery,  there  is  a  retum 
during  the  fonowing  winter. 

Etiolof^, — There  are  many  factors  contributing  to  the  cauaation  of  thia 
e<>nditioo.  Falls  on  the  head  and  the  irritation  of  teethiog  have  toen 
blamed,  The  most  importaut  influences,  however,  in  dotermining  the 
onset  of  the  disease  are  the  age  of  the  patients,  the  absence  of  suffieient 
Bunlight  in  their  surroundings,  and  the  presence  of  rickets.  It  is  also 
piobable  that  anything  elae  which  temporarily  or  permanently  lower8  the 
vitality  predisposes  to  its  oocurrence  and  to  its  long  duration. 

Diagnosiš. — Coses  of  spasmus  nntans  are   U3ually  easy  to  recognise. 

Eclamjisia  autfins,  or  the  **  salaam  coovulsion/'  bas  aometimes  been  mistaken 

for  it,  but  is  (|uite  different,  being  a  form  of  epUeptic  seizure  aasociated 

with  BeriooB  cerebral  defeet.     It  is  also  not  flifflcult  to  distingiiish  these 

onaes  from  those  in  which  ftomewhat  eimikr  heftd-movemont«  are  due  to 

ehronic  hydrooephaluB  or  to  some  other  organic  brain-diseaso,  and  iti  which 

.  ibe  prognooB  ia  naturally  altogether  lese  favoumble.    The  uy8tagmuA  of 

f  thaie  eaBe0  csan  oPben  be  ditinguishod  from  more  Berious  forms  by  it«  having 

recentlv  n^i  in  without  obvious  canso,  tud  by  the  movementa  being  confined 

to  one  eye  or  being  dilferent  in  the  two  eye8. 
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TrcatmenL^^V/ldle  sedativea  maj  appreciablj  diminiah  tlie  exteiit  of  the 
movementa  fchej  are  not  of  Tiiuch  importance  in  the  treatment.  The  chief 
thing  is  to  seciire  abundaoce  of  frcsh  air  and  sunshme.  and  to  put  the  child 
on  xin  aDtirEcIlitic  regimen  with  cod-llver  oil  aud  phosphonis. 

LITERATURE. —1.  Alurich;  a  J,  Ame^r.  Jour,  q/  Med,  StL  Felj.  1899,  p.  158*— 2, 
Gaill^,  a.  Arčh.  of  Fediat,  viL  March  1890,  p,  171.— 3.  Dickson,  G.  Lancct,  6th  Oct. 
1805,  p.  845.-4,  Ebebt*  Chariti^Annalmht  1850,  Bd.  L  S*  753.-5.  Frii>man»  EacHotJA. 
Ifiaug.  Diss.  Berlin,  1894.— 6.  Gee»  8,  SL  BaH,  Hosp.  Ucp,  vol.  xxii,  1886,  p,  90,-7-  Hadden, 
W.  li.  Laiit^l,  J  ime  14,  21,  and  28,  1890.— 8,  IcUni,  Si,  Th&mas^a  Eovp,  Jiep.  voL  xx.  1890,— 
9v  Henooh,  Eu.  Forlfjninffen  Ulter  Kind^krankheUen,  lOte  Aufl.  1899,  S.  170.— 10.  NOHRIE, 
GOHDON.  Ltmcet,  13th  Dec.  1890,  p.  1264,— 11.  Petekson.  Med.  News,  vol.  Ivi  Očrt.  1,  1892, 
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New  York,  1900. 


Health  Resorts.    See  Theeapeutics. 
Hearirtg,  Artificial  Aids  to. 
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The  artificial  aida  to  hearing  may  be  divided  into  two  groupa,  those 
which  by  their  action  improve  the  impaired  funetion  of  the  diseased  ear, 
and  those  vvliich,  hj  coUectiog  the  wave8  of  eound,  bring  them  to  bear  npon 
the  organ  in  a  more  concentrated  form.  To  the  fomier  group  belong  the 
varieties  of  eo-called  '*  artificial  tynipana.'*  The  latter  group  comprises  the 
various  forma  of  ear-trimipets,  conversation  tu  bes,  etc. 

1.  Artificial  Tjjnvpana. — Field  givea  a  nearlj  complete  list  of  the 
different  artificial  ear-dTums  inveuted  by  Burgeons.  They  are  as  ibllows: — 
1.  Ye£ir8lcy*8  cotton-pellet.  2.  Turnbuira  cotton-ball  attached  to  thread. 
3.  Tiirnbnira  disc  of  adhesive  pLister.  4.  TumbulFa  diec  of  sublimated 
gauze.  5.  ThomaB*  diac  of  oiled  silk.  6.  Barr's  cotton-peUet  fixed  by 
collodion.  7.  BIake'a  diac  of  sized  paper.  8.  Field  b  lUbc  of  india-rubber, 
cotton-wool,  and  flanneL  9.  Burkhard  Merians  solid  disc  of  india-nibber, 
10.  Toynbees  solid  piece  of  india*rabber  on  a  sil  ver  wire  Btem.  11. 
PoUtzer's  india-rubber  tube  as  long  as  the  meatus.  12,  Lucte'8  india-nibber 
disc  attached  to  a  rubber  tube.     13.  Downie'8  circular  pateh  of  egg  pellicle. 

14.  F,  H.  Pierce'8  disc  of  stout  linen  with  e^^tton  thread  soaked  in  vaseLine. 

15.  Eichard80Q*8  gold  cylinder.  16.  Michaers  gljcerine  thiekened  with 
tannin.  17.  Farqiihar  Matheson^a  plug  of  powdered  boric  acid.  18.  Ward 
Couain's  hat-ahaped  membrane  of  compresaed  cotton. 

To  these  may  be  udded  the  moet  recent  of  ali,  Dadysett's  eombined 
trumpet  and  ear^dinim. 

Of  these  artificial  Lympana,  Toynbee's  instrument  and  aH  its  modifica- 
tions  are  to  bc  condemned.  T!iey  ure  the  favourite  pattern  of  the  aural  quack, 
and,  at  the  meeting  of  the  British  Medical  Asaociation  in  1888,  the  opinion 
wa8  expres8ed  that  the  so-called  '*  ear-drums  "  largely  advertised,  and  con- 
sisting  of  a  piece  of  india-rubber  fixed  to  a  mettillic  stem  (Toynbee's  form), 
often  cause  serious  injurj  to  persons  alreadj  sufferiug  from  defective  hearing. 

The  variety  most  einplojed  bj  otologists  is  the  original  cotton-peUet  of 
James  Yearsley,  first  introduced  into  practice  in  1848,  This  simple  con- 
trivance  owed  itaorigin  to  the  following  occurrence :— In  1841  a  gentleman 
from  New  York  consulted  Year8ley  for  large  perforations  of  both  membranes. 
On  being  told  the  condition  of  his  eara,  he  said :  "  How  is  it,  then,  that  by 
the  most  simple  nieana  I  can  produce  in  the  left  ear  a  degree  of  hearing* 
quitc  snfficient  for  aH  ordinary  piirposes  ? "     He  did  this  by  means  of  the 


i 


HEARING,  ARTIFICIAL  AIDS  TO 


323 


'^msertion  of  a  spili  of  piiper,  previoualj  moiatened  at  its  extreiiiity  with 
šaliva,  wldch  he  introduced  to  the  bottom  of  the  passiige." 

Year8ley'8  artificial  tjmpaniim  consists  of  a  small  pellet  of  cott€ij*\vool, 
either  twi8ted  up  witli  a  tail,  or  tiod  about  its  middle  \vith  a  cottou  thread. 
HartnianE  prefers  a  pellet  with  an  elongated  tail,  the  latter  tied  rouod  with 
thread,  and  the  whole  waxeil 

The  pellet  probablj  acts  aa  its  inventor  originutly  believed,  viz.  by 
supfHjrtiDg  the  ossjiciilar  ehain.  Year8ley  believed  thai  the  meEibraue  bas 
an  importiiDt  actiou  in  supporting  the  osaiciilar  chaiii»  aad  that  the  pellet 
restored  this  eupport  wheii  lost  by  perforation.  In  some  casea  of  old 
non-suppurative  midJle  ear  intianimation  with  a  lax  memlirane  the  cotton- 
pellet  will  greatly  improve  the  hearing  j>o\ver. 

The  advantagea  which  may  be  ckimed  for  Year8ley*8  cottoti-pellet  are  : — 
(1)  It  18  aimple  and  ellective,  (2)  The  patient  can  make  it  for  himself.  (3) 
It  can  be  made  of  antiseptic  wool  (4)  It  ia  easy  of  niampulation.  (5)  It  ifl 
well  tolerated  by  patienta.     (One  of  Knapp'8  cases  wore  one  for  29  year8.) 

The  cases  best  suited  are  those  in  which  the  membrane  is  partially  or 
totally  lost,  but  it  will  be  fonnd  that  in  ali  variefciee  of  perforation,  from 
small  holea  to  almost  complete  loss  of  the  membrane,  there  will  be  cases  in 
which  the  applieation  of  the  artifieial  drum  ia  attended  vvith  marked  benefit, 
while  in  others  apparently  almilar  no  good  can  be  oljtained  even  after  long 
peraeverance.  It  is  e8pecially  where  there  is  a  solution  of  continiuty  in  the 
oeaicular  jointa  {particularly  in  that  between  the  incus  and  the  stapes)  that 
the  pellet  will  be  of  senice. 

When  the  malleus  and  incus  are  present  the  pellet  require8  to  be  placod 
in  contact  with  them.  In  caaes  where  the  head  of  the  stapes  is  free  the 
wool  muat  be  placed  against  that  l>one  itself. 

The  preaence  of  profuse  diseharge  is  a  contra-indication  to  its  use. 

Directions  aa  to  the  appUcation  of  the  co  t  ton -pellet  have  already  been 
given  and  need  not  therefore  be  recapitulated. 

2.  Ear-Trumpds,  etc, — A  large  variety  of  trumpets,  conversation-tiibes« 
and  other  inatruments  have  been  devised  and  introduced  from  tirne  to  time 
as  aids  to  hearing.  Amongsfc  them  the  aural  quack  finds  a  happy  hunting- 
ground,  and  advertises  freely  his  corneta,  auriclea,  acrophonea,  apparitores 
auns,  and  similar  valueless  arrangements  to  catch  the  money  ol  the  un- 
wary.  Theee  qii^ick  instrumenta  may  be  at  once  dismisecd  from  considera- 
tion,  they  are  almoafc  alway8  useless,  many  c-ause  conaiderable  irritation  and 
even  ulceratiou  of  the  meatus,  and  the  amaller  onea  may  sometimes  be  found 
in  contact  with  the  membrana  tympani  bathed  in  the  foul  pua  of  a  sup- 
puration  cauaed  by  their  preaence. 

The  special  function  of  the  auricle  and  meatuB  is  the  coUection  and  re- 
flection  of  the  sound  wave8,  whereby  as  few  of  them  as  possible  are  loet. 
The  natural  and  fundamental  form  of  artihckl  "  ear-trumpet  **  is  the  plac- 
ing  of  the  hollowed  hand  to  the  ear.  This  augments  reeonance  and  in- 
creaacs  the  auilitory  Cčipacitj,  eBpecially  for  notes  of  Wgh  pitch  and  short 
wave-Iength,  such  aa  are  found  in  the  overtones  of  the  human  voiee.  Ali 
the  trumpet  forma  of  artifieial  aid  are  designed  to  act  8imilarly.  T!iey  are 
madeof  varioussul^stances — ebonite,  iron,  glas«,  porceIain,8ilver-plated  metala, 
etc.,  the  beat  reflectors  being  those  of  liard  and  dense  material  Against 
their  eraployment,  however,  their  weight,  fmgility,  and  intrinsic  notes 
greatly  miUtato,  and  therefore  such  light  metala  as  aluminium  are  oftea 
uaed.  The  simplest  (and,  therefore,  the  beet)  form  is  that  of  a  hollow  cone, 
and  this,  modiiied  in  various  wayi,  is  tliat  usually  adopted  for  tnimpets* 
Kchoea  may  be  leasened  by  widemBg  the  cone-baee  and  obljquely  truncating 
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it.  Soine'years  ago  Dr.  C.  J,  B.  WUliam3  published  the  result  of  certain 
esperiments  with  these  aids  to  hearing,  He  found  that  the  confusion  of 
traosverse  ^-ibrations  could  be  obviated  by  perforating  the  sides  of  the 
tnimpet.  He  pointed  out  that  a  cone  of  stiif  paper,  Bome  eighteen  inches 
long,  ending  in  a  short  metallic  ear-piece,  caused  very  little  reverberatory 
roar,  and  magnified  Bound  twelve  times. 

The  niodifictitions  of  these  aids  are  ao  numerous  that  space  will  not 
aUow  of  any  complete  deacription  of  them,  and,  indeed,  such  description 
would  not  serve  anj  liseful  puqjo»e,  Otologista  are  practically  unanimous 
in  the  opinion  that,  with  the  exceptioM  of  conversation-tutes  and  simpie 
forma  of  triimpet,  these  aids  to  hearing  classed  in  t\m  second  group  are  use- 
ful  in  but  a  small  proportion  of  cases. 

A  few  words  niiist  be  said  regarding  "audiphones"  before  disctisaing 
tubtis  and  tnimpets  in  more  detail,  The  audiphone  is  a  fan-shaped  diac  of 
vnlcanized  rubber,  bent  by  a  silken  cord.  The  edge  is  placed  in  eontact  with 
the  iipper  teeth,  the  convex  surface  being  turned  toward  the  aouice  of 
Bound.  The  wave3  of  sonnd  caught  thereou  are  conveyed  to  the  internal 
ear  by  boue-conduction,  ma  the  upper  teeth.  The  contrivance  will,  how- 
ever,  be  found  of  little  value  save  in  a  few  exceptional  cases. 

From  what  has  been  already  said,  it  will  be  gathered  that  of  this  class 
of  artilicial  aids  to  heaiing  only  two  forma  are  of  actual  practical  value : — 

(a)  The  conversation-tube, 

{h)  A  simpie  form  of  trumpet. 

(a)  The  conversatw?i-(uhe  consists  of  a  tnimpet-shaped  mouthpiece,  to 
coUect  the  sonnd  waves,  connected  with  a  metal  or  vulcanite  earpiece  by 
means  of  a  piece  of  tubiog  of  covered  rubber  etrengthened  by  apiral  wire. 
The  mouthpiece  is  held  by  the  peraon  with  whom  communieation  is  required, 
who  speaka  into  it  in  ordinary  toneš.  Here  it  may  l>e  reraarked,  that  in 
converaing  with  deaf  peraona  a  distinct  enuuciation  in  ordinary  toneš  will 
always  be  tieard  the  best.  The  greater  part  of  the  sound  in  spokeu  words  is 
produced  by  the  vowel8,  and  it  is  the  consonants  which  form  the  distingnish- 
ing  part  of  word3  and  which  have  the  softest  tone.  The  louder  one  speaks,  the 
more  intense  is  the  sound  of  the  vowelfl  as  compared  with  the  consonants ; 
hence  in  shouted  or  Ioudly-spoken  wordB  the  former  are  apt  to  ec^lipse  the  latter, 
and  the  disfcinctiveness  of  t!ie  \vords  ia  thereby  impaired  or  loet.  Shouted 
conversation  is  therefore  worse  heard  than  that  uttered  in  ordinary  toneš. 

The  conversation-tube  can  be  worn  round  the  neck  or  carried  coiled  up 
in  the  pocket,  and  is  decidedly  superior  for  near  convei^sation, 

(h)  A  simpie  form  of  t'rmnpd  is  required  for  hearing  at  a  diatance; 
that  which  is,  par  ezcelleTice,  the  best  ia  the  one  known  as  the  London  kom. 
It  ia  made  in  three  sizes,  and  should  be  painted  a  dull  black,  the  plated 
ones  being  somewhat  conspicuoua.  It  consists  of  a  bell-shaped  receiver, 
from  the  side  of  the  large  en  d  of  vvliich  springs  a  curved  tube,  ending  in  an 
ivory,  ebony,  or  vulcanite  earj^jiece.  The  mouth  is  uBiially  covered  with  a 
fenestrated  disc.  The  earpiece  is  introduced  into  the  meatua,  the  large  open 
end  being  directed  towards  the  sotirce  of  sound.  This  instrument  is  excellent 
for  churches,  concerts,  lectures,  theatres,  and  the  like,  A  noticeable  draw- 
back  to  the  metal  horns  lies  in  the  metallic  adventitious  sounds  \vhich  they 
oonvey,  particularly  when  liatening  to  ainging,  orchestral  music,  etc. 

Among  other  artificial  aids  to  hearing  may  be  mentioned  the  *'rod- 
ostephone"  of  Thonias,  and  the  modification  thereof  of  Cre58weU  Baber, 
These  are  used  after  the  manner  of  the  '*  audiphone  '*  already  described,  and 
aim  at  transmitting  sound  thoiigh  the  teeth  and  the  bones  of  the  ekull, 
Their  use,  however,  ia  very  limited 
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At  one  time  niuch  wa8  expected  of  the  microplione  aa  an  aid  for  the 
deaf,  but  hitberto  ali  resulta  from  that  mventioD  or  its  modifications  have 
proved  impracticable  and  diBappointiog. 

To  sum  up  the  subject,  therefore,  it  may  be  said  that  of  ali  the  artifickl 
aids  to  hearing  that  have  hitlierto  been  devised,  only  three  are  of  any  real 
practical  value,  nanielj,  a  simple  and  onirritating  form  of  *'  artificial  ear- 
drum,"  the  con versation- tube,  and  the  London  horn* 

LITERATURE.— FlBLD.  /»imomi </^J5i»r.— Tkahslev.  Jams«.  lafml,\stJa\y\SiB; 
Sneyelopmiia  Mediea^  vol.  iiL  p.  142.— Willl41I8,  C.  J*  B.  Luneei,  2nd  Norember  1873» 
p.  666, 


Heart. 


General  Indkx  of  Abticles. 


L  £inbryolog7i  Comparative  Aiiatomy» 

and  Physlology  of. 
2«  Affections  of  Myocardiiiin  and  Bndo- 

c&rdimn. 


3.  Keuroses   of  (aee   also  ANGINA 

rKCTOItlS,  vol  i.). 

4.  Congenital  Afections  of. 

5.  Surg6ry  of. 


Heart  — Einbryology,    Comparative     Anatomy, 

and  PhyslolOgy  of  - — it  is  neceHaaij  to  the  uoderstaudiug  of  dis- 
easeSi  disorders,  and  malformations  of  the  heart,  that  we  sbould  bear  in  mind 
the  origin  and  development  of  the  organ,  as  well  aa  partictilara  in  ita  com- 
parative and  essential  anatomj  and  physiology.  It  is,  therefore,  proposed  to 
State  as  clearlj  and  as  shortlj  aa  possible  such  points  in  the  embryology,  com- 
parative anatomy,  essential  structure.and  functions  of  the  normal  organ^as  are 
calculated  to  e3q>lain  ita  behaviour  wben  diBeased,  disordered,  or  malfonned. 

The  Embryology  of  the  Mammalian  Heaut.— Of  the  three  layer8 
of  the  germ,  the  ectoderm,  the  mesoderm.  and  the  endoderm,  whence  aH 
parta  of  the  organism  are  derived^  it  is  the  mesodenii  wMcIi  contributea 
chieflj  to  the  formation  of  the  heart  The  endocardial  lining  of  the  organ 
is  alone  deri  ved  in  ali  probability  from  the  endoderm,  vvtutli,  however, 
as  the  "  endotheUal  heart,"  is  a  very  distinct  strncture  in  eurly  fcetal  life. 
The  cerebro-spinal  nerves,  which  ultimately  penetrate  and  ]>ermeate  the 
organ,  are  alone  derived  from  the  ectoderm,  while  recent  research  bas  con- 
firoed  the  correotneBS  of  Remak*8  belief  that  the  Bjmpatbetie  ganglia 
gpring  from  the  mesoderm  like  the  muacular,  vascular^  parenchymatoufl, 
and  pericardial  constituenta  of  the  heart  (Paterson,  PhiL  Trans.  B,  London, 
1890). 

While  these  three  Bouroea  are  welded  in  to  the  unity  of  a  whole  in  thia 
orgiuit  aa  throughout  the  body,  there  is  thus  a  largely  preponderant 
community  of  origin  hetween  the  muflcle,  veasels,  sympatnet]c  nerves, 
parenchyma,  and  perieardium  of  the  heart. 

The  eti)biyoiiic  heart  in  tlie  matu  tnal  m  at  !inst  a  bilateral  tub&l  organ  pl«ced 
at  the  cephalic  eztremitv  of  the  medullary  f^roove,  which  coaleaoes  hv  lusion 
into  a  sinffle  tube,  and  nnallv  emerges  from  uevelapment  as  the  imlfijeci  thouffh 
bipariite  oeart  of  coinpletea  mammalian  growth.  At  a  very  earlv  »tage  tno 
embryonic  heart,  whtch  continue«  throughout  e«8entially  a  Kingle  tube^  a<?qmrea 
'the  property  of  rhythmicjil  pulaation.  As  it  grows  tengthwifie  it  accomrnodatcMi 
[  itaalf  to  the  w>mewhAt  mnhncsd  spaoe  dratined  tur  it,  by  hending  upon  itflelf. 
Barly  in  devi^topment  aIko,  the  heart  of  tht?  anintote  embrvo,  whcthc)r  human 
or  other,  not  only  c*xfiibit«  thia  aooomniodativt?  benthng,  but  uuso  ahows  variations 
in  it«  dijirnettT  wliich  mdicate  itadivinion  intoauricle,  ventricjle^  aortic  bulb,  and 
ih«  channt'Lt  which  uiiite  the»e  portionii*     The  earlie^t  indication  of  the  cardiae 

rK,  in  given  by  the  bending  and  close  apposition  of  tlio  ventricular  portion  ol 
tube,  beat  Been  in  the  inner  or  endothehal  haart«  while  aa  yet  the  aunoiilar  and 
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aortic  portions  are  at  som©  distance  from  the  ventricular,  and  separated  from  it 
by  the  auricular  eanal  and  so-called  f retum  HallerL  These  connecting  channels  are 
tfie  sites  of  tlie  f  atu  re  val  ves.  With  tliis  cootinued  growth  of  the  organ  the  auricular 
portion  assumes  a  bijmrtite  eoiiiiguratioii,  and  of  thia  portion  ot  the  stili  siogle 
chamber  the  right  division  is  the  larger.      A  Kiniilar  indication  of  divisiou  in  the 

ventricular  portion  is  now  seen^  and  of 
these  stili  communicating  division  s  the 
left  is  the  larger.  A  t  this  stage  the 
aortic  bulb  turns  towarda  the  middle 
line  and  upwards,  so  that  the  rest  of 
the  aorta  propcr  comes  to  lio  b6tween 
the  two  auriclea, 

With  these  variations  in  external  con- 
figuration  certain  internal  changes  are 
graduallj  asaociated.  Septji  arise  from 
the  roof  and  fioor  of  the  auricular  portion^ 
which  ultimately  conipletelv  divide  this 
part  in  to  two  distinct  chambers,  A 
septum  hkewis€  springs  from  the  l3oor 
of  the  ventricular  portion,  which  finally 
erects  a  completo  partition  and  brings 
i  »to  being  two  distinct  veiitricles,  With 
this  septal  divisionj  a  valvular  demarca- 
tion  haa  graduallv  associated  itself,  and 
the  chamljers  of  the  once  coniraon  cavity 
are  shut  o%  not  merely  auricle  from 
auricle  and  ventricle  from  ventriclej  but 
the  eorrtJHponding  chambera  to  the  right 
and  Ipf t  from  each  other  1  iy  ineans  of  the  auriculo- ventricular  valves. 

While  the  he^irt  is  stili  a  coniparaiively  unditfbrentiated  tube,  its  aortic  bulbar 
end  is  in  connection  witlt  a  bilateral  sy8tem  of  five  aortic  arche^^  tbe  obliteration 
of  some  portions  of  which  and  the  persiatence  of  others  linaHy  constitates  the 
adult  manimalian  arterial  8ystem.  The  oblitenition  of  the  right  aod  left  first 
and  second  arches,  and  of  a  portion  of  the  stem  between  the  third  and  fourth, 
leaves  the  pormanent  channels  of  the  internal  and  exten]&l  carotid  arteries  ;  Tvhile 
the  obliteration  of  the  wliole  of  the  right  fifth  and  of  the  stem  connecting  it  with 
the  right  descending  aorta,  leaves  the  fourth  right  areh  to  constitute  tlie  right 


{ii 


Fio,  L— The  flndotbothil        . .  ...  -. 

A, h.  aortic  bulb;  r,  (itiiaui  UMvti ;  p,  veiitriicle  ; 
Ca.  auricular  carm) ;  rj.  jLigmlKr  veln  ;  V.t^l. 
cardlnaJ  vciln^  K.o.m  umphalu-musBmicf  vem ; 
K.«,  umbllical  velru 


Fios.  2  and  S.— Muscukr  and  foiidatlielial  Ijeart  of  tlie  (?mbfyo  (His).    S.t.  iliitui  ▼eatlbull ;  FLo.  htincle ; 
C. ti,  aur9ciJ<Ur  caiifil ;  V  J.  left  venLricle ;  Ca.  cotiiia  &rtoiiosiM. 


subclavian  artery  and  its  branches.  The  fourth  left  arch  remains  as  the  permanent 
transverse  and  desceoding  aorta,  while  the  tifth  left  areh  forms  the  ultimatelv 
obliterated  dueiut  arteriosns,  The  persistent  steraa  betvveen  the  right  and  len. 
third  and  fourth  arch es  remain  as  the  common  arteries-  From  a  septation  and 
diTifiion  of  the  aortic  bulb  the  pulmonary  arteries  come  into  being. 
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miioii  ol  ibe  ngbt  thaa  ol  ihe  Idt  «i>r  >  Li  ohliteniled  in  Iho  oonne  ol 

9ifvi^a|imanL.  In  th«  eM4y  bilalend  vvv  ;  ntem  th«  rev«rM  is  tlie  CMe.  In 
lb(«  (<«tAbli^hnient  of  tba  MTtiilflBt  vein«  » Inmr  pottion  of  the  loll  lina  of  ihe 
nght  primitive  A^rstem  n  obItleimlecL  eaccepl Iti  nm  Aod  oKopptioii«!  iiwl«ncM. 
Tne  arteriesi,  likf^  t\w  pfojcet^d  Artrrml  atreain,  gmw  in  to  tho  Ukijt  ;  thi^  vmii«,  liku 
Uie  rBtnming  venous  canttni,  gr\)w  in  a  ouMoir  ciui  <if  it.    Thon,  witli  Uio  foriim^ 


Uon  of  an  oUtaaeIy  tmnsverse  oomiuunioitiaii  baiwe«*n  tli«  npp^t  mri  of  tint  Itii 
primitive  jufruTar  vein  and  Ihe  lijwe'r  part  ol  the  righi  correHjionaing  vetrni,  tho 
corrent  froai  (he  low€ir  portion  of  t  ne  Y6«sel  on  the  loft  is  in  frrNkt  mnamira 
div«rtod  from  it,  anri  thc^  cliannol  nhrinka  fina]l]ir  tn  oblitcration«  with  tho  e>xo0|i» 

'  hek  coroiiai7  nntUi  and  a  pitft 

I  cifMl«!  Toin*    Tho  tranivnm 

*  nt,  baoomiMi  the  Mi  Innoniinalt 

Ijmjih  fttream  from  ihe  Uioniaici 

iii  tB  of  praotkal  moiiMNit  in  rairo* 


tion  of  a  portion  at  iti  Iower  end  ^^ 
at  the  uppor  end  which  remaina  a.s 
branch,  and  ihe  csaoM  of  thii  div* 
vein«  the  future  important  rooipieii 
doot.    The  ralation  of  Iha  Ihomcic 

grade  «taiii  dne  to  beeit 

A  siinilar  bat  revened  proegeg  nieaiiwhile  takos  plaoe  betveen  ihe  left  and 
rji^  cardinal  vein«.      An  ohliqiielv  tmnjivene  comnmnicmtion  i«  establiftUnd 
i  tbe  lowrr  portion  i>f  thn  Mt  i\iu\  tho  nppor  part  of  tU*^  Huht  runlin»l 
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vein,  and  persists  as  the  vena  ažygos  minor  It  coalesces  with  the  right  cardinal 
vein  to  constitute  the  larger  azjgus  vein,  The  confluence  of  the  left  aad  right 
ionoraiimte  veiiis  thus  eonstitut^s  the  mighty  stream  of  the  superior  vena  cava, 
which  13  further  suoUen  before  it  delx)uches  iiito  the  right  auriele  by  receiving 
the  vena  azjgos  major,  The  veios  f rom  both  sides  of  the  body  have  meanwhilo  , 
coalesced  more  or  less  in  the  middle  line  to  form  the  inierior  vena  cava,  _  I 

The  imix>rtant  reniainiiig  and  intervening  portion  of  the  venous  syst«m  ia' 
complet-ed,  as  has  been  siateii  by  the  clianges  which  take  phice  in  tiie  develop- 
ment  of  the  vitelline  or  oinphalo-niesent-eric  and  the  urabilical  veins,  which  result 
in  tfie  forraation  of  the  portal  venous  syst43m  and  its  supra-hepatic  outflow  the 
great  hepatic  vein. 

The  great  hepatic  and  umbilical  veina  are  further  united  during  later  Žoetal 
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life  through  the  medium  of  the  ductus  venosus,  which,  like  its  arterial  analogne* 
the  ductus  arteno3U3,  disappears  after  birth.    The  disappeanince  of  theso  channels 
coincidently  with  birth  i.%  however,  due  to  opposito  causes.    The  ductus  arteriosus 
disappears,  l>ec^use  the  breathing  organ  of  adnlt  life— the  lung—has  oome  into  i 
aetion  ;  the  ductus  venosus  vanishes  becauso  the  breathing  organ  of  foetal  life —  ' 
the  placenta — has  ceased  to  exist. 

Notwithstatiding  the  confluence  of  the  two  great  venous  channels,  the  upper 
and  lower  venri>  cavii^  at  the  right  auriele^  there  is,  during  the  greater  pjirt  of 
fa^tal  life,  little  adniixture  of  the  two  streams,  The  differenee  in  direction  of 
these»  the  large  development  of  the  Eustachian  valvo  at  the  entrance  to  the 
inferior  cttva,  Uigetlier  with  the  direetion  given  by  the  auricular  septmn  and  its 
deticiency  at  the  foranien  ovale,  serve  to  direct  the  inferior  blood-stream—that 
most  oxygenated  by  placental  respiration— a^ross  the  right  into  the  left  aiiride, 
and  thence  by  way  of  the  left  %'^entricle  and  the  arteries  of  the  aortic  arch  into 
the  upper  part  of  the  bodj  ;  while  the  blood  returning  by  the  superior  cava  to 
the  lieart^  and  therefore  the  less  oxygenat<xl»  pžisses  tlirough  the  right  auricle  into 
the  right  ventricle,  and  is  aent  thence  chiefly  by  way  of  the  ductus  arteriosus  into 
the  abdotninal  aorta  and  the  territory  irrigated  by  the  latt^r.    The  situation  of 
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the  ductus  arteriosus  or  Botalli  and  its  entrano«  into  tlie  aorta  bejond  the  |>riiiaary 
vessels  of  the  aortic  arch  is  a  beautiful  provision  of  Nature  forsuppljing  the  most 
nutrient  fliiid  to  the  organs  most  necessary  to  foetal  Mfe»  namely,  the  heart,  by 
way  ol  the  coronarj  arteries  and  the  growing  nerve-centres  mdispensable  to 
organic  life. 

Whih3  a  portion  of  the  pulmonarv  circulation  is  jjrobablj  pervious  m  utef^o^ 
and  circulat^a  the  less  oxygenated  blood  contained  in  the  right  ventricleij  the 
eflect  of  the  reišpiratory  act  at  birth  is  to  open  out  the  whole  of  the  piilmonary 
blood- vtjssels,  and  thus  to  accommodat«  a  farge  quaiitity  of  blood,  Pre&sure  in 
the  left  auricle  is  thus  8uddenly  rai«ed»  the  foranien  ovale  ia  closed  by  its  valve- 
Uke  screen,  a  change  in  the  ijosition  of  the  heart  ia  brought  about^  which,  a<;cord- 
ing  to  Schantz  (Pfliiger"s  Arckiv  f,  d  gesammie  Phyš.  Nov.  18fl8X  twists  to  Bome 
extent  the  ductus  arteriosus,  and  the  circulation  then  a&stimes  the  character  of 
that  of  adult  lifa  ITie  fcetal  channels  are,  as  a  rule»  altogether  obliterated  witlun 
a  period  variously  estiniated  from  a  week  to  ten  days, 

The  Compahative  Anatomt  of  thk  Mammaltan  Heart. — Profesaor 
niixley  has  8hown  {Man'8  Flace  in  Nature^  Edin.  and  Lond.  1864)  how  the 
human  fcetua  in  its  development  is  an  epitome  of  the  procese  in  vertebrates 
lower  than  man  in  the  scale  of  being.  He  ako  Buggesta  that  the  unity  of 
the  process  may  exteiid  to  etill  lower  creatures.  Support  is  found  to  the 
truth  of  tliia  contention  by  a  comporieon  of  the  development  and  anatomj 
of  the  heart  of  the  higher  vertebrates  alreadj  given,  with  the  chaiaotera 
and  conditions  of  the  heart  in  the  non*vertebrate  and  lower  vertebrate 
animala. 

In  the  loweat  organisms  which  take  in  solid  food  the  nutritive 
material  is  mainly  distributed  from  the  digestive  spaces  directly  into  the 
protoplaam  of  the  body  {Elemenis  of  Comparaiim  A7miomy,  by  Carl 
G€|genbaiLr«  translated  by  F.  Jeffrey  Bell,  p.  50,  1878).  The  next  step  in 
dinerentiation  is  the  exifltence  of  a  distinct  digestive  tube,  throogh  tho 
walld  of  which  ntitriment  passes  into  the  body  protoplasm.  A  little  higher 
and  we  find  the  mid-substance  or  nie»o<lerm  of  the  organism  containing  a 
cavity — the  ctelum — distinct  both  from  its  digestive  tubo  and  outer  layer 
or  ectodemL  The  cceluni  contains  a  fluid  which  changes  its  position  during 
alterations  in  the  contiguratiou  of  the  organism  as  a  whole.  Gegenbaur 
šuggeata  that  thia  is  to  be  regarded  as  the  iirst  indicatioo  of  a  circulating 
nutritive  fluid  {tac,  cit),  Later,  canalicular  cavities  reguLirly  arranged  form 
the  pix)totype  of  a  vascular  Byatem,  which  a  little  later  stili  open  into  a 
perienteric  space,  and  we  then  reach  the  confines  of  the  coDipleteIy  shut  off 
heart  and  vascular  8ysteni  of  vertebrates.  This  progress  in  development  is 
well  8hown  by  a  series  of  vasctilar  apparatus  figured  by  Gegenbaur  to 
illustrate  the  circulation  in  Mollusca  {op,  cit,  p,  368).  These  Bhow  the 
tranaition  from  a  rhythmical]y  contracting  tube  sending  it«  contents 
anteriorly  and  posteriorlj,  to  one  re€ei\ing  fluid  posteriorly  and  tninsmit- 
ting  it  ant6riorly  as  in  the  mamiimlian  heart,  the  receiving  cavities  being 
the  prototypes  of  the  auriclea,  the  transmitting  of  the  ventricles.  Between 
tbese  two  divisions  and  distinguished  by  the  direction  given  to  tho  circulat- 
ing fluid,  there  is  the  remarkable  phenomenon  evinced  by  the  Tunicata  of 
,  M  rhy  thmieal  vascular  8y8tem  propelling  its  contents  for  a  tirne  entirely  in 
^e,  and  then  after  a  shott  pause  by  a  procesa  of  reveraed  rhythmicality  in 
the  oppoeite  direction  (Gegenbaur,  op.  cit  p.  406). 

It  ifl,  however,  the  pendstent  c^haraoteiis^cs  of  thti  heart  in  the  cramote 
vertebrato«  which  havo  most  interiiHt  for  »tudente  of  the  circulation  and  it« 
diiiorders  in  man,  iiia^iiiuch  as  »orne  of  the&e  offer  us  t^pes  of  tho«6  malformations 
which  ocrur  in  tho  fiptal  heart  from  nrreHt  in  developnioiit  of,  or  occIuBionfl  taking 
pUce  i  J  '     114  of  the  fieart,  during  the  various  pha^e«  of  iu  growth. 

Tli*  riiHK  factor  in  the  dovelopment  of  the  heart  in  the  Craniotii  appears 

to  \m  l\i^  »iLuacion  of  the  organa  in  whicn  hU«A  a{rtvKly  U8^1  hy  tbe  body  is  ii4»riited 
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for  furiher  use.  When  such  orgaiis,  as  in  the  čase  of  fishes  the  gills,  ara  ao  to  ' 
speak,  outside  the  body,  that  is,  direct!y  expos€d  to  ©xteraal  aerating  conditions, 
it  is  manifest  that  the  oxygenated  blood  i-et^rned  to  the  body  requires  only  a 
single-eiiamljer  sjstem  for  its  receptioa  and  propulsioti  witlMn  the  body.  We  lind, 
therefore,  in  tislies,  that  the  lieart  conjsists  of  a  single  auricle  and  ventricle.  In 
the  amphibia,  the  charact-ers  of  the  heart  in  fishes  persists  to  the  same  extent  as 
the  subfK|ueous  habits  of  tlie  amphibian,  The  nearer  members  of  this  class  are  to 
the  lish  in  habits  the  more  do  their  hearts  rese  m  bi  e  that  of  the  fish.  That  is, 
although  the  auricleisdivided  more  or  less  hy  bands,  the  two  auricles,  if  they  cao  be 
80  regarded,  stili  coramunicate  freely,  and  in  acMition  the  %^entricle  is  even  lesa 
divided.  It  is/indeed,  practicallj  one  chamber.  The  elTerent  tu^>c  is  stili  an  aortic 
or  arterial  bulb^  a  branchial  sysbem  of  arteries  stili  exists,  as  well  as  pulmonary 
arteries,  and»  finally»  a  ductus  arteriosus  establtshes  communication  between  the 
palmonary  artery  and  aorta,  as  in  the  čase  of  the  mammalian  fcptus. 

The  hcjirt  of  the  reptile  ahows  a  farther  step  in  differentiation.  The  auricles 
are  distinct,  as  also  in  great  measure  are  the  ventricles.  In  the  crouodile  the 
ventrieular  partition  is  coraplete.  In  those  merabers  of  the  group  in  whicli  this 
separation  is  not  perfect,  as  in  tjie  snake  and  the  turtle,  the  communicating 
de&cieiicy  at  the  base  of  the  ventrieular  septum  is  so  obstructed  by  a  Btroncr 
muscular  valve-Hke  stnicture  as  to  leave  art^nal  blood  in  the  left  and  \'enoiis  blood 
in  the  right  chambers  of  the  heart.  The  blood  is,  mor eo ver,  directed  by  thia 
arrangement,  the  arterial  into  the  systemic  arteries,  and  the  venous  into  the 
pulmonary  vessels.  In  some  persistent  malformations  of  the  mammalian  heart 
the  reptilian  heart  is  wel1  rep  rese  rit<>ci.  In  hirds,  as  in  maminala,  whicli  exist 
chieflv  in  air  (for  the  di\ing  bird  and  the  diving  mammal  (whale)  must  rise  to 
breathe)  the  aurieles  and  ventrieles  are  completely  divided,  and  the  chambers  are 
more  capacions  tlian  in  ereatut^es  lower  in  the  scale  of  being.  The  difference 
between  birds  and  niammala  is  rather  in  the  character  of  one  of  the  valves  than 
in  the  chambers  of  the  heart.  The  right  auri culo- ventrieular  orihce  in  the  bird  is 
guardeci  by  a  strong  nmscwlar  falciforin  fokl  or  curtoin.  This  is  attached  to  the 
anterior  wall  of  the  right  ventricleT  and  followa  pretty  accurately  the  curve  of  the 
conus  arteriosus.  The  nght  ventricle  as  a  whole  is  smallj  and  is  wrapped  round 
the  large  and  powerfiil  left  ventricle,  The  physiological  signiticanco  of  these  con- 
ditions is  intercsting^  and  pro1jably  related  to  the  regulation  of  the  venous  siipply 
to  the  l«ngs  under  the  very  varying  conditions  of  pulmonary  inflation  in  flight 
and  in  reposa 

Many  of  these  conditions  in  the  lower  animals  are^  as  we  ha  ve  seen,  represented, 
during  one  period  or  another  of  developinent,  in  the  higher  rnamnials^  incltiding 
man.  The  extemal  respiratory  organ  ot  the  niammalian  fo^tus,  its  gills  so  to  speak, 
is  the  placent^  and  the  corresponding  cardiac  condition  is  but  a  more  complex 
form  of  the  simple  single-chamber  system  of  the  fisli,  which  gr?iil«ally  increases  in 
complexity  to  that  of  the  moro  ditlerentiated  reptile,  and  ultimately  reaches  the 
perfect  division  seen  in  the  heart  of  the  adult  air-breathing  aninmi  In  no  process, 
indeed,  is  seen  more  perfeetly  than  in  the  development  of  tbe  mamin  al  ian  heart 
the  evidence  of  what  the  older  writ*»rs  called  "design  in  nature,"  and  it  is  dithcult 
to  use  any  other  term  even  now.  The  adapt^tion  up  to  a  certain  jx>int  of  existent 
organa  to  present  circumstances  is  a  well-recognised  fact  in  vital  processes,  wbether 
phvsiological  or  pathologica]  ;  but  the  preparation  and  perpetuation  of  organs 
and  organisms  for  future  use,  and  to  meet  conditions  foreseen  or  intended,  but  not 
yet  present,  appears  to  some  to  Ije  b6yond  the  power  of  a  mere;  acquired  habit  of 
growtli  or  haphazard  fusion  of  speeies,  The  controversy  is,  after  ali,  however,  but 
a  war  of  words,  for  the  results  of  "  natural  selection  "  are  quite  the  same  as  those 
of  appropriate  combination,  and  the  determination  of  causes  f  rom  effects  opens 
upa  chain  of  re^asoning  one  end  of  wliich,  at  least,ia  lost  in  inJinityj  and  cannot  be 
wnolly  explained  by  pliysiology  alone.  (For  particulars  concerning  tbe  anatomical 
situation  of  the  heart^  the  reaaer  is  i*eferred  to  the  section  on  Clinical  Investigation 
of  the  Cheat,  vol.  ii.  p.  2(XX) 

The  Piiysiology  of  the  Mamici  alian  Heart.— If  the  heart  of  a  mammal 
be  dissected  after  having  been  boiled  sufficientlj^  it  will  be  fouod  that  the 
arrangcment  of  its  muscular  fibres  has  an  important  relation  to  its  action 
as  a  vital  organ.  In  the  first  plače,  the  auricular  |>ortion  of  tbe  heart  may 
be  detached  from  tbe  ventrieular,  and  the  dividing  line  between  these, 
which  occupies  the  plače  of  the  auricular  canal  and  fretum  Halleri  in  the 
fcetus,  is  seen  to  conaist  of  tibrous  material  of  a  more  or  lesa  resistant 


HEAET,  PHYSIOLOGY  OF 


881 


fcharacter,  which  Burroimds  in  great  measure  the  auriculo-ventricular  and 

Brial  orifices  of  the  heart,  and  enters  into  the  constitution  of  its  valves, 

|tendons,  aod  interstitial  tiasua     In  some  large  animals,  indeed,  a  portion  of 

'  '  \  dividing  line  situated  between  the  aortic  and  the  two  auriculo-ventricular 

ificea  becomes  fibro-cartilaginous  and  even  bonj.     In  the  next  plače,  the 

Farrangement  of  the  muscular  fibres  of  bolh  auricles  and  ventriclea  ahow8 

*that  the  organ  in  its  growt.h  bas  been  at  first  bilateral  and  then  unified. 

That  is,  there  are  fibres  which  seem  to  appertain  toeach  half  of  the  auricular 

and  ventricular  portions  of  the  heart,  and  others  which  embrace  both  the 

right  and  left  auricles  or  ventricles  as  the  caae  may  be.     In  the  third  plače, 

the  muscular  fibres  of  the  extemal  and  middle  portions  of  the  ventricular 

waU  appear  to  be  continuous  with  those  which  pass  into  the  ventricular 

j>tum   and   papiUaij   muscles   (Pettigrew»  PhiL    Trans,    1864;    Quain8 

f  Anatom^,  voL  i.). 

There  is  ako  some  muscularitj  of  the  cardiac  ends  of  the  two  venffi 
cavae  and  of  the  pulmonarj  veins,  which  in  quadrupeds  at  any  rate  is  moBt 
marked  in  the  čase  of  the  superior  cava.  Muscular  elementa  are  likevdae 
,mid  to  enter  into  the  constitution  of  the  auriculo-ventricular  valves 
?08ter), 

Cardiac  muscular  fibre  is  of  the  atriped  variety,  but  the  striie  are  not  so  distinct 
as  in  skeletal  muscle,  and  auggest  a  tranaition  condition  l)etween  the  latter  and 
unstriped  visccral  fibres, 

The  itDportant  phy8io1o^cal  coD6equence  of  theso  arrangements  is,  that 
eparate  and  consecutive  oction  of  the  auricles  and  ventricles  is  seoure,  and  that 
allparts  of  these  chambers  act  simultaneouslj  during  the  |)eriod  of  their  respective 
contraction,  and  relax  at  the  same  tirne  during  tlieir  qiiiescence.  As  a  succinct 
description  of  the  eardiac  cjcle  nothing  can  ne  addedl  to  the  followiiig  lucid 
F^tatement  :— 

"  When  the  chest  of  a  mammal  is  opened  and  artificial  respiration  kept  up,  the 

[beart  may  be  watched  beating.      Tbo  great  veins,  inferior  and  superior  venaa 

eavsB  and   pulmonary  veiiis,   are  seen,  while  full   of  blood,  to  contract   in  the 

neighbourhood  of  the  heart :  the  contraction  runs  in  a  peristaltic  wave  towards 

the  auricles,  increasing  in  intenaitv  as  it  goes.    Arrived  at  the  auricles,  whicli  are 

then  full  of  blood,  the  wave  suddenlv  spreada  at  a  rate  too  rapid  to  be  fairly 

judged  by  the  eve,  over  the  whole  of  tnese  organs,  which  contract  with  a  sudden 

^aharp  sy8tole.    In  the  sv  stole  the  walls  of  the  auricles  press  towards  the  aurioiilo- 

I  ventricular  orifice«,  and  the  auricular  appendages  are  drawn  inwards«  becoming 

^•nialler  and  paler.     D  urin  g  the  auricular  sva  tole  the  ventricles  may  be  seen  to 

[becoTDe  turgid.     Then  £ollow8,  as  it  were  iininediatcly,  the  ventricular  systoIe, 

rduring  which  the  ventricles  becomo  more  conical.    Heid  between  the  fingers  they 

►  are  felt  to  becoine   tense  and  hard.    As  the  systo1e  progreases  the  aorta  and 

Sulmonary  arteries  er^mud  and  elongatei  the  apex  is  tllted  8lieht1y  upwards,  and 
le  heart  twist8  somewhat  on  its  long  axi8,  mo\ing  from  the  left  and  behind 

toward8  the  front  and  right»  so  that  more  of  the  left  veutricle  becomes  displaved« 
|As  the  6ysto1e  gives  waf  to  the  suoceeding  diastole  the  ventriclea  resume  tbelr 

previouB  form  and  position,  the  aorta  and  pulnionary  arterj  ahrink  and  fihorten, 

the  heart  turns  back  towards  the  left^  and  thua  the  cycle  is  oompleted**  (Foster, 

T€xt'Book  of  Pkyši4>lofm,  Part  i,  p.  232»  London,  16&3). 

I  The  length  of  time  during  which  these  events  occur  is  esttimated  hy  Foster  to 
|1n»  al)out0'H  seoonds,  of  whtch  he  apportions  0*3  seconds  to  ventricular  8y8tol*%  and 
LC^ftseoonds  tooamplote  ventricular  aiastole  which  includes  0'1  second  for  auricular 
Fsy8iole.    In  these  caloulations  the  heart  is  assumed  to  maintain  an  average  rate  of 

72  baata  to  the  minute  {op,  ciL  p.  204). 

With  these  movements  of  the  heart  two  sounds  and  twO  pansefi  are 
aaiociated.  The  first,  a  long,  booming  sound,  occupies  a  conademble 
portion  of  ventricular  BjBtole,  and  is  most  intenselj  hmrd  near  ita  oom- 
mencement ;  thu  second,  a  ahort,  sharp  sound,  occurs  during  a  emall  portion 
of  veutricuhLr  diostole  at  its  eommeiiodment  Between  the  fin^t  and  second 
[  iounds  thcre  is  a  short  paiise  difficult  of  measurement,  and  betvveeu  the 
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eecond  and  foUowmg  first  Bound  a  coneiderable  and  more  easily  appreciable . 
pauBe  not  aiidibly  broken  by  the  syatole  of  the  auricles.     These  facts  may ' 
be  represented  in  the  diagrammatic  manner  first  employed  by  Sir  William 
Gairdner  of  Gla9gow^  and  wbich  bas  been  variou8ly  modified  by  Bubsequent 
writers, 

The  explaiiation  of  pauflee  in  action  ie  of  course  ea8y.  Ab&ence  of  action 
ie  of  necessitj  as  noiaeless  aa  deatb  itaelf.  The  short  pauee  ensues  when 
ventricular  8y stole  is  spent.     It  is  virtiially  the  eomniencement  of  ven- 

tricnlar  dlastole,  which  is  only 
broken  by  a  brief  passive  event, — 
the  cloenre  of  the  seniilunar  val  ves, 
which  emit  a  short,  aharp  sound 
on  closing  iinder  the  influenee  o£^^ 
blood  -  preasure  in  the  aorta  and^^H 
pulmouarj  artery.  The  cause  of  ' 
the  first  sound  has  been  much 
debated,  and  an  examination  of  the 
method  of  ita  production  has  a 
practical  interest.  It  may  be 
heard  when  the  thorax  m  opened 
artiticially,  and  also  when  the 
heart  is  expo8ed  by  con^^enital 
defect  in  the  chest  wall.  It 
cannot,  therefore,  be  due  to  the 
heurt    being    contained    in    the 

Fio.  8.— A,8..  aariciiliir  svatolft ;  Va.  veiitricular  ayHtolft ;  thomX,       Or       tO      tho        Impact      of 
V.  D.,  ventricular  dlaatole;  1",  3",  4",  noUtioii  of  tirna   ,  '  »..1.  tlj.  n 

oecupiod  by  pbasaa  in   caidluc  oyole;    St.P.,   short  its    apex    agamst    tne    Chest    WalL 

Sd.,B6conti And  '        Iho  events  accompanjing  it  are: 

(1)  sy stole  of  the  ventricles ; 
(2)  opening  of  the  semilunar  and  closing  of  the  mitral  and  tricuspid 
valves ;  (3)  the  presaure  of  blood  upon  ali  the  constituents  of  the  chamber 
which  containa  it ;  (4)  the  rise  of  thia  presaure  over  that  of  the  column  of 
blood  contained  in  the  efferent  arteries,  and  (5)  the  conseguent  passage  of 
blood  into  these.  Foster  (op,  ciL  p.  240),  without  entering  into  details, 
fitatea  that  if  the  ventricular  portion  of  the  he^rt  be  cut  oft'  below  the  level 
of  the  auriculo-ventricular  valves,  the  detached  portion  may  be  heard  to 
emit  sonni  If  this  be  so,  it  ia  highly  suggeetive  of  mnacnlar  contraction 
playing  a  part  in  the  production  of  the  sound,  bnt  that  part  may  be  a  very 
sraall  one.  Aa  regards  the  obscuration  of  a  sound  or  sounda  of  the  heart 
by  defect  in  ita  valvidar  apparatus,  careful  clinical  observation  in  many 
casea  and  in  aU  varieties  of  valvular  diseaae  h^is  convinced  the  vnifcer  that 
Buch  obscuration  is  in  direct  proportion  to  the  amount  of  noise  generated 
and  not  to  the  extent  of  the  lesion  present  in  any  particular  val  ve.  He 
has  also  knovvn  the  heart-sounda  to  be  clearly  audible  without  murmur 
when  both  aortic  and  mitral  valves  were  much  diseased  and  the  heart  beat- 
ing  very  feebly  at  a  rate  of  160  in  the  minute.  The  clear  sounds  probably 
arose  in  thia  čase  in  the  right  ventricle,  which  wa8  ascertained  to  be  sound 
at  the  necropsy.  In  determining  experimentally  the  role  of  the  valves  in 
the  production  of  the  first  sound,  not  only  one  but  aU  four  would  have  to 
be  placed  out  of  action  during  cardiac  sjstole.  This  has  never  been  done 
80  far  as  the  WTiter  is  aware. 

Althotigh  Dr.  Halford  {Tlie  Action  and  Sounds  of  the  Htart,  p.  25, 1860)  believed 
that  the  first  sound  of  the  heart  waa  due  to  tension  and  vibration  of  the  auriculo- 
ventricular  valves  during  ventricular  systole,  he  proved  on  several  occasions,  hy 
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CM^aful  esperiment  before  capable  and  credible  witiiesfle6,  that  wh6Ei  tfae 
fivstemic  venoos  intlow  was  prevented  by  foroeps,  and  in  additioD  the  ilaw  from 
tne  pulmonary  veins  by  grasping  them  Detween  the  iinra^  sound  ceascd  to  be 
emitted  duiing  sjBtole,  and  retumed  unmediately  blood  waa  again  allowed  to 
enter  the  heartw  Drs.  Veo  and  Barret  {Journal  o/  P/iyno/o^,  voL  vi  p.  146) 
repeated  Halford^s  expeiiment,  but  without  gras|>ing  the  pubnonai^  veins  at  the 
root  of  the  lun^s.  They  found  that  under  theee  circumstanc^  cardiac  systole  wa« 
stili  accompanied  by  some,  but  greatiy  diminished  souiid*  Dr.  Arthur  Leared 
argued  and  endeavoured  to  prove  that  the  cause  of  sound  during  sy stole  was  not 
in  the  apparatns  o£  circulation^  bnt  in  the  blood  itself,  and  beli e ved  that  the 
impact  01  the  nioving  ventricular  blood  agamst  the  more  stationary  aortic  blood 
was  the  essential  cause  of  the  first  sound  of  the  heart  {Eišay  on  the  SouncU  caused 
by  tke  Cireulation  of  the  Blood ^  London,  1861).  Finali y,  Sir  Richard  Quain 
(JVoc.  of  tht  Royal  Soc,  June  1897)  expresaed  the  opinion  that  the  first  sound  of 
the  heart  waB  the  result  of  the  ventricular  blood  being  projected  by  a  spiral 
movement,  as  6hown  by  Professor  Pettigrew^  against  the  aortic  cusps  held  down 
by  the  aortic  column  ot  blood.  This  view  he  had  held  and  expressed  in  1852,  but 
did  not  publish  till  recently.  The  diiTerence  between  it  and  I)r.  Leared'j5  is  only 
that  Bir  Richard  Quaiu  attached  some  linportance  to  the  intervening^  aortic  valves 
as  a  factor.  In  perforniing  the  experiments  on  which  in  part  his  conclusions 
were  based,  he  used  an  apparatus  constructed  out  of  a  sheep*s  heart,  in  which  the 
right  chanibers  were  cut  away,  the  coronary  arteries  ligatured,  and  the  mitral 
viuves  destroyed.  A  column  of  water  wa8  then  mado  to  press  upon  the  aortic 
valves  and  the  ventricie  was  also  filled  with  water.  Wtien  now  sy stole  and 
diastole  were  imitated  by  alternate  compreaston  and  relAxation  of  the  ventricle 
by  the  hand^  a  very  ^ood  imitation  of  both  sounds  could  be  elicited.  Ue  was  good 
enough  to  ask  the  wnter^s  assistance  in  the  performance  of  this  simple  ezperiment, 
and  tne  latter  can  add  his  t^timony  to  Sir  Richard  Quain's  as  regards  the  fact& 

Takiiig  ali  these  data  into  conBideration,  it  appears  legitimate  to  con- 
dude,  that  more  than  one  factor  enters  into  the  production  of  the  first 
sound,  and  that  the  chief  plače  is  to  be  assigned  to  the  redstaiiee  offered  hj 
aortic  blood-pressure  to  the  ventricular  blood-preaaure  when  the  latter  ib 
Buddenlj  aiid  forcibly  rising  above  it.  If  this  conclusion  be  accepted,  it 
follow8  that  the  audibility  and  character  of  the  first  sound  may,  ceteris 
paribus,  afford  some  evidence  of  the  vigour  of  ventricular  coDtroction. 

Tke  VoTonary  Cireulation, — The  nourishment  of  the  mammalian  heart 
by  blood  is  chiefly  effected  by  the  coronary  arterieSi  which  sp^ring  from  the 
aorta  behind  ita  two  anterior  semilunar  cue^  The  pulse  in  aH  arterie^i  is 
fijBtolic  in  tirne,  aod  the  coronary  arteriea  are  no  ext^ptiou  to  the  rule. 
There  is  reason,  however,  to  believe  that  the  repletion  of  the  aorta  on 
cardiac  diastole  also  imparte  additional  impulisc  to  the  coronary  arterial 
ciiculatiou,  while  the  strong  valve  in  the  coronary  sinus  prevents  regurgita- 
tion  from  the  right  auricle.  Sibaon  {Afedical  Anatomi/,  p.  73)  observed  that 
both  arteriea  and  veins  on  the  eurface  of  the  heart  became  turgid  and  tor- 
tuous  during  s^stole,  and  again  straight  during  diastole.  This  fact  appears 
to  indicate  that  wheD  ventricular  contraetion  is  at  its  height,  some  prenaure 
ia  ezercised  upon  the  smaller  arteriea  and  upon  the  venous  outHow  from  the 
;  coronarjr  sinus.  The  anatotnioal  situation  of  the  corouary  veseels  in  the 
I  textiire  of  the  heart  is  admirablj  calculated.  however,  to  reduce  injurious 
coTr  r)  or  obstruction  to  a  minimum,  as  ma/  be  seen  from  the  foUowiiig 

iUii-  ■  .  '1. 
I  Auastomosis  betweeu  the  two  coronary  arteries  has  been  disputed  by 
BOme  anatomists,  but  appears  to  ha  ve  been  proved  to  exist  by  Dr.  Samuel 
We«t  (Laneet,  June  1883,  p,  945)  by  injected  specimens.  It  is  probable« 
bow6yer,  that  it  is  not  very  fi^e,  a  circumstance  for  whieh  the  original 
bilaterality  of  the  organ  in  emhryo  may  in  a  measure  acex)unt.  The  most 
important  and  most  con8tantly  active  organ  in  the  body  thus  receives  a 
oonstaat  supply  of  recently  oxygenated  blood,  a  circumstance  which,  when 
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aasociated  with  an  otlierwiBe  normal  constitution  of  the  blcM>d,  appears  to  be 
a  leading  factor  in  the  maintenaoce  of  a  healthy  state  and  normal  actioE  of 
the  cardiac  muscle. 

We  have  now  brieilj  *exammed  the  miiscularitj  and  vascularit/  of  the 
heart,  and  the  cliief  phjaiological  queation8  of  practical  interesi  aeaociated 
\vith  these  facbors.  It  remiuns  to  examine  shortlj  the  third  factor  in  the 
production  of  the  functional  unity  of  fche  heart  s  actioD. 

The  Cardiae  Nervous  Stfstem. — The  nervea  of  the  maminalian  heart 
spring  froni  the  trank  of  fche  vagus  and  from  the  inferior  cer\ical  ganglion 
of  the  sjmpathetic  chain.  The  trunk  of  the  vagus,  however,  is  a  inixed 
one,  and  contains  fibres  of  fche  spinal  accessorj  nerve  which  avoid  the 
jugular  gauglion  on  the  vagns,  and  pasaing  throiigh  its  lower  ganglion  or 
"  ganglion  of  the  triink,"  conrse  to  the  heart  in  the  vagus.  Theae  are  said 
to  be  of  small  eahbre  like  ali  ellerent  viaceral  spinal  nerves  aecording  to 
Graskell  {Jounml  of  Fh^s^iolo^.^^oL  vil).  The  sjmpathetic  spinal  nervea  of 
the  heart  are  derived  from  the  upper  doraal  spinal  nerves  from  the  second  to 
the  fourth  and  perhaps  the  tifth,  I  lut  chielij  from  the  aecond  and  third  (eee 
Plate,  p,  442).  The  gafchering  point  for  these  in  the  thoracic  chain  ia  the 
stellate  or  tirat  dorsal  ganglion,  issuing  wheace  thej  enclrcle  the  subclavian 
artery  ^a  the  so-called  ring  of  VieuBaena,  and  thence  by  way  of  the  lower 
cervical  ganglion  pass  to  the  heart.  Both  vagal  and  sjmpathetic  l>ranches  from 
either  side  having  reached  the  organ  cootribute  to  the  superlicial  and  deep 
cardiac  plexiisea.  Here  in  ali  probabilitj  an  incomplete  jieripheml  decussa- 
tion  oceurs,  so  that  the  nerves  from  either  side  s\ipply  both  halvea  of  the 
heart  or  both  aapects  of  the  unitied  tube  of  which  the  heart  consiata  This 
Beema  to  be  proved  bj  the  fact  that  unilateral  section  of  the  nerves  doee  not 
materiallj  disturb  the  heart'3  action,  while  bilateral  section  soon  proves 
fatal.  The  majoritj  of  the  medulhited  fibrea  of  the  vagus  lose  their  medulla 
in  the  cardiac  plexuses,  the  majority  of  the  meduUated  Jibres  of  the  spinal 
cardiac  nerves  in  the  ganglia  of  the  8ympathetic  chain  which  intervene 
between  their  point  of  iaaiie  froui  the  cord  and  fcheir  exit  from  the  inferior 
cervical  ganglion.  For  our  anatomical  knowledge  of  these  important  facts 
we  are  largeiy  indebfced  to  Gaskell  of  Cambridge  and  his  successora  in  this 
countrj  and  abroad.  KoUiker  of  Wiirzbnrg  allirma  his  belief  (Oemebdehre, 
p.  858)  that  nerves  whicfi  refcain  their  medulla  in  the  viaceral  periphery 
are  afferent  and  therefore  sensory,  as  on  their  way  from  the  cord  or  medulla 
they  pass  tlirough  or  over  intervening  ganglion  without  being  brokeo  up 
by  them*  On  the  viaceral  distribution  of  efferent  branches  of  both  the 
vagal  and  sjmpathefcic  eeriea  gangUon  cells  occur,  and  as  the  funotion  of 
tliese  two  stretmia  dilfers,  their  ganglion  cells  mast  remain  essentiallj  as 
distinct  aa  the  nervea  them&elves,  hov^ever  agglomerated.  The  hnal  dis- 
tribution of  the  nerves  to  the  viaceral  muscle  ia  by  fine  nucleated  plexuses, 
which  end  upon  muscle  cells  l>oth  cardiiic  and  vascular.  In  the  opinion  of 
the  majority  of  present-day  histologists  thej  do  this  by  so-c^illed  free  enda, 
the  exiBfcence  of  which  a  niiuorifcy  stiU  disputes  or  considers  doubtfuL  Such 
an  arrangement,  however,  would  seem  to  be  necessarj  to  the  exercLse  of  the 
aeparate  functiona  of  the  dififerent  nerves.  The  muscle  celi  appears  to  be 
the  term  common  to  both,  and  the  probable  medium  of  interchange  between 
them,  by  processes  too  little  known  for  fruitful  discussioa  at  presen  t, 

By  means  of  this  mechanism  the  regulated  action  and  nervous  nutrition 
or  trophation  (to  coin  a  convenient  but  not  veiy  euphonious  term)  of  the 
heart  is  securetL  Although  the  embrjonic  heart  haa  a  rhjthmical  action 
before  it  ia  suppUed  either  with  organised  vessels  or  with  nerves,  the  con- 
ditiona  of  austained  rhy thDaicality  seem  to  re^uire  an  integritj  of  ali  three 
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factors — the  muacle  celi,  Uie  blood  which  bathoa  it,  and  the  nerves  which 
r^ulate  it.  and  in  some  obscure  way  eiercise  a  trophic  influence  upon 
it  By  means  of  the  nervous  sistem  the  heart  may  be  retarded  or 
even  arrested  in  action,  that  is,  inhibited;  qiiickened  io  rate  and  in  foroo 
or  augmented;  and  weakened,  or  depressed*  Tbe  channel  for  inhibition, 
depreasion,  and  trophation  is  the  vagus ;  for  au^mentation  the  sjrmpathetic 
spnal  nerves.  The  apinal  aooesaoij  fibres  iuready  mentioned  are  now 
regarded  as  the  inhibitoiy  fibres«  and  are  efierent  in  aetion  tawards  the 
organ.  Tbe  depressor  tibres  esereise  their  influenoe/nmi  the  heart  by  vmj 
of  both  ganglia  on  the  vagus  at  the  vaso-motor  centres  in  the  meduUa, 
whence  they  induce  a  faU  in  the  peripheral  blood-presame.  They  are 
therefore  afferent  or  9ensory  in  character. 

The  activity  of  trophic  nenrea,  of  which  we  are  justified  in  asaunung  the 
asistence,  is  probably  eflerent.  Sen8ory  and  motor  fibres  likewi8e  exi8t  in 
the  8ym|^thetic  spinal  nerve«  and  constitute  the  peripheral  mechanism  of 
augmentation.  They  are,  indeed,  believed  by  some  to  he  the  chief  seat  of 
caidiac  8ensibility,  and  the  character  and  distribution  of  mdiated  pain  in 
BBnmrj  disorders  of  the  heart  supports  this  view.  The  general  effect  of 
retardation  of  the  heart*s  aetion  is  regarded  as  consenrative  of  energy  or 
anaboUe ;  that  of  aceeleration  or  augmentation  as  erpending  energy  and 
leading  to  exhaustion  or  catabolism.  It  has  been  maintained  by  some  that 
the  existenoe  of  etTerent  ganglia  on  the  trunks  of  visceral  nerves,  and  the 
interposition  of  the  sympathetic  8ystem  between  the  cerebro-spinal  centres 
and  the  vi*§cera»  may  be  the  cause  of  the  difterences  between  somatic  and 
splanchnie  nervous  aetion,  whether  aflecting  the  heart  or  other  involuntary 
organs.  The  whole  snbject  is,  however,  far  from  clear  at  preaent,  but  a  good 
deal  has  been  done  to  eliicidate  it  during  the  last  ten  year8  or  so.  like  the 
unification  of  the  heart  itself,  the  unity  of  the  cerebro-spinal  and  spn- 
pttthetic  Bjstenis  bas  been  secured  by  a  process  of  fusion,  for  there  is  good 
evidence  to  shovv  that  in  their  esaence  they  are  embryologic^y  distinct,  and 
spring  from  difierent  layer8  of  the  genu,  as  has  been  stated  at  the  com* 
mencement  of  this  article.  Although,  finally,  the  8ympathetic  sy8tem  ia 
now  eonsidered  to  be  wholly  or  almoat  wholly  dotninated  in  function  by  its 
cerebro-spioal  connection,  the  que8tion  of  a  retention  by  it  of  a  measure  of 
efferent  autononiy  canuot  yet  be  regarded  as  setiled. 
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8ee  aho  Pericaedium,  Scuott  Treatment. 

The  first  part  of  this  article  consists  of  a  consideration  of  aU  the  varioua 
etiological  ftictors,  patliological  proceases,  and  their  cardiac  and  sjstemic 
effects,  foUovved  by  a  description  of  the  recognified  types  of  heart  disease. 

Seeondlt/ :  The  sjiaptonis  prodtieed  by  heart-failure  irrespective  of  ita 
Bpecial  cause  are  considered,  and  certain  peciiliaritiea  associated  with  special 
forms  of  diaeaee  are  referred  to, 

Thirdly :  The  physical  signs  of  the  different  varieties  of  heart  disease 
are  descrihed  in  detail,  and  their  common  combinations  according  to  the 
pathological  state  that  gives  them  origin  are  Bketehed. 

FouTthly :  The  treatment — hjgienic,  dietetic,  and  niedicinal — of  heart 
diaease  is  conaidered. 

It  is  evident  that  a  pathological  knovvledge  should  precede  the  atudj  of 
8yiiiptomatology,  phyaical  exainiiiation,  and  the  principles  of  treatment, 
inaamuch  as  these  laat  three  can  only  be  profitably  Btndied  in  the  light  of 
pathological  experieDce.  As  regards  their  sgmptonmtoiog?/  vve  are  entitled 
to  consider  Eearly  ali  fche  forma  of  heart  tUaease  together,  seeing  that  they 
aH  tend  to,  and  geucrally  eventnate  in,  that  eondition  we  terra  ve7iou8  stasis, 
in  which  the  blood  accuniulates,  as  it  were,  on  tlie  venong  side  of  the  circu- 
lation,  giviog  rise  to  the  ordinary  8yinptDms  to  l>e  described,  while  stasis  of 
blood  in  the  chambera  of  the  heart  is  the  common  cause  of  the  emholic 
procesa  and  ita  clinical  manifestationa.  If,  as  phyisicianS|  we  are  ever  to 
keep  before  na  the  '*  tendency  to  death  '*  in  the  čase  we  are  treating,  then 
in  heart  diseaae  the  expregsion  of  that  '*  tendencj  "  ia  venous  sta^s. 

It  is  by  pkgsimi  ea-ajnination  and  the  aigns  thereby  elicited  that 
differentiation  of  the  varioua  forms  of  heart  disease  is  accompliahed. 
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But  as  regards  treatment,  inasmuch  as  it  ia  to  the  heart  muacle  prac- 
ticallj  alone  that  our  elforts  are  directed.  it  is  allowable  again  to  generalise, 
and  to  consider  together  ali  varieties  of  Iieart  disease. 

The  pathological  conaiderations  that  precede  ejmptomafcologjr,  etc.,  will 
amplj  demonstrate  the  importance  of  obtaining  in  eveiy  heart  caae  an 
accurate  accoimt  of  the  patienfs  previous  bealth^  for  without  this  it  is 
impoasible  to  interpret  aright  either  the  sjmptoniB  or  the  signs,  to  forecast 
the  probable  course  that  will  be  rue,  and  to  treat  the  patient  with  the  best 
proepect  of  succeBS. 


A  GENEEAL  PATHOLOGT 

I.  /Etiologt 

1.  ExcmKG  Causes. — Tbese  are  best  considered  according  to  the  nature 
of  the  excitant. 

(1)  Meckanical, — The  cardio-vascular  apparatus  bas  long  been  viewed  aa 
a  machine,  and  cardiac  phjsics  have  very  rightly  become  a  recognised  branch 
of  phjaiological  stiid^,  But  while  it  is  neceaaarjr  to  avoid  the  fettering 
influence-s  of  a  mere  mechanical  conception,  the  action  of  phjsical  agenciea 
must  be  admitted  as  prodiicing  or  inducing  temporarj  derangemeiita  or 
eatabliahing  permanent  defects. 

Occasionallj  eicesaive  exercise  or  unwonted  exertion  in  a  subject 
absolutelj  or  virtuaUy  aound  seems  to  act  on  the  cardiac  muacle  or  the 
aortic  segmenta  as  an  acute  strain,  Even  trained  athletes  sometimes  after 
eiceptional  phjsical  eflbrt  have  manifeated  evidences  of  ctirdiac  deranee* 
ment.  Not  a  fevv  caaes  are  on  record  where  in  seemin«rlj  healthj  adiuts 
after  some  unusual  etfort  phjsical  examination  bas  cleiirly  demonstrated  a 
condition  of  cardiac  dilatation.  Prolonged  exerci8e,  such  as  is  illiistrated  by 
Bome  athletic  sports,  is  peculiarlj  Hable  to  exert  atrain  on  the  right  ventricle, 
but  it  mu8t  be  admitted  that  such  most  usually  occurs  in  the  nntrained  or 
thoee  constitutionally  uutraioable  and  unfit  for  athletic  fiursuitfl.  The 
effects  of  eiceaaive  phjsical  effort  or  ill-regulated  drill  on  young  recruits,  and 
the  oon8equencea  of  forced  marches  even  on  seiisoned  men,  is  well  known, 
and  "8oldier's  heart"  haa  become  a  well-detined  clinical  entity-  As  might 
be  expected,  the  effeota  of  meL4ianical  intluences  are  most  freqiiently  met 
with  in  men,  and  particularlj  during  the  year8  of  greatest  activity  and 
phy8ical  vigonr. 

The  consetinences  of  violcnt  effort  are  to  be  cleJirly  distinguiahed  from 
those  of  chronic  strain.  Many  laborious  occupations  necesaitate  the 
maintenance  of  a  »tate  of  persistent  or  long-continued  exertion.  Porters, 
navvies,  miners,  blacksmiths,  worker8  in  iron  and  other  heai^  metala,  and 
like  laborious  occupations^  are  ali  liable  to  cardiac  derangement  and  failure 
from  the  unavoidable  strain  associated  with  their  work. 

The  influenoe  of  phjsical  effort  in  the  production  of  an  attack  of  angina 
ctoris,  when  the  heart  is  ill-nouriahed  by  an  imperfect  blDod-8upply,  is  so 
ell  recogniaed  aa  hardly  to  nemi  mention,  The  relation  of  muscular  eflbrt 
to  blood*pres8ure  may  undoubtedlj  become  of  pathological  importance^ 
66pecially  in  aubjeets  who  have  pamed  the  meridian  of  Ufe,  which  period, 
however,  ia  not  to  be  state^l  in  ye4Lra.  In  advanced  life  nature  demands  and 
iURially  enaures  that  tliere  be  a  tempering  of  the  strain  to  the  weakening 
pow6rs. 

It  must,  however,  l>e  admitted  that  in  the  majority  of  caaea  the  efEscts  of 
.'"gtrain"  do  not  generally  make  themaelves  appareut  unteas  there  ifl  alio 
vot,  rv  22 
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8ome  other  agent  or  agendes  at  work  impairing  the  cardiac  nutrition,  ot  in 
some  way  rendermg  the  tissues  more  \ailnerable.  In  many  instances 
careful  inve^tigation  will  b1iow  the  patienta  to  have  been  the  subjects  of 
anaemia,  chronic  alcoholism,  toxBemic  conditionB,  or  nutritional  derangemente. 
In  some  instances  an  inherited  cardio-vascular  weakDes3  may  plaj  an  im- 
portant  part  in  precipitating  the  breakdown.  The  effects  of  fatigue  duriiig 
perioda  of  convaleecence,  overwork  at  times  of  phjsical  depreasion,  and  ill- 
regulated  exerci8e  in  the  presence  of  actual  cardiac  leaion,  are  only  too 
frequently  met  with  to  permit  of  deniaL 

Strain  is  often  aaid  to  be  accountable  for  lesions  of  the  aorta.  Undoubt- 
edly  prolonged  efibrt,  ench  as  ia  necessarily  associated  wifch  certain  laborious 
occupations,  play8  a  very  important  part  in  the  establishmeiit  of  forms  of 
chronic  aortitia,  particularly  the  variety  naiially  described  as  *'  atheromatouB/' 
which,  however,  often  implies  interference  with  the  coronary  orifices  and 
impaired  nutrition  of  the  heart  muscle. 

To  Btidden  Btrain  is  also  due  the  rare  laceration  of  a  degenerate 
inyocardiiim,  and  possibly  an  acute  dilatation  of  the  left  ventricle. 

It  18  sometimes  said  that  external  violence  is  capable  of  producing 
rupture  of  a  cardiac  valve.  Without  abso!utely  denyiiig  fluch,  the  extrem8 
rarity  of  the  event  warrant8  one  in  believing  that  it  only  occura  when  the 
valve  is  already  the  seat  of  some  morbid  process,  and  even  then  it  ia 
extremely  tincommon  to  meet  with  any  such  condition  as  could  be  con- 
sidered  dne  to  external  violence,  Injury  sufficiently  severe  to  rupture  a 
aound  valve  is  almost  invariably  immediately  fataL 

Latent  disease  is  frequently  made  manifest  by  some  form  of  undue  or 
unaccnstomed  exerciae.  Not  infrequeiitly  chronic  cardiac  pathoiogical 
conditiona  are  much  aggravated  by  unwonted  resort  to  procedurCB  necessitat- 
ing  iO  or  imregulated  eflbrt.  A  hitherto  efficient  compensation  may  be 
completely  ruptured  by  a  trifling  accident  or  a  slight  tiisale.  The  import- 
ance  of  eneh  considerations  on  therapeutical  meaeures  and  medico-legal 
investigations  wiU  at  once  be  evident. 

It  is  not  nece&8ary  to  discuBS  here  the  particular  localisation  of  the 
effects  of  strain.  It  will  be  sufficient  to  point  out  that  those  perniciouB 
mechanical  influences  which,  collectively,  we  may  inchide  under  '*  strain  " 
exert  their  power  (i.)  by  establishing  fanctional  derangement  (including 
leakage  of  valves  and  deficient  emptying  of  chambers),  which  may  be 
merely  temporary  or  prolonged  untiL  organic  defect  is  established ;  (ii.)  by 
producing  arterial  valvulcur  defects  either  as  the  result  of  dilatation  of  the 
aorta  and  ita  oriiice,  or  through  changes  in  the  valves  themselves* 

(2)  Che7nwaL—AgentB  conveyed  in  a  eoluble  form  by  the  blood  to  the 
varioua  stnietures  of  the  heart  are  accountable  for  many  of  the  morbid 
condition B  which  form  the  pathoiogical  basis  of  caaes  of  so-called  cardiac 
failure,  which,  coming  under  the  observation  of  the  phyBician  in  their 
advanced  and  final  stages  presen  t  featnrea  more.  or  lesa  in  oommon,  and 
principally  indicative  of  waning  muacular  power8.  Certain  of  these 
Chemical  bodiea  are  of  autogenetic  origin,  as  in  Bright*s  diaease,  while  others 
are  heterogenetic,  being  manufactured  outside  the  body,  as  for  instance 
alcohoL  The  toxic  agenta  reaulting  from  microbial  growth  wiU  best  be 
referred  to  later. 

Among  the  foremost  of  the  toxic  agents  produced  within  the  syBtem 
must  be  mentioned  those  associated  with  the  condition  of  §out  The 
inflnence  of  gout  in  producing  functional  derangement  of  the  heart  bas  long 
been  recognised,  but  ita  most  prejndicial  efifects  are  expended  either  directly 
or  indirectly  in  establiahing  vascular  changes,  UBually  leading  to  increased 
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cardiae  preaaure,  and  generallj  associated  sooaer  or  later  with  cardiac 
hjpertroph^.  Gout  also  seems  to  lead  to  degenerative  chaogea  in  the 
coronarj  vesaeh,  therebj  producing  an  impaired  nutrition  of  the  muscular 
substance  of  the  heart.  The  cardio-vascular  asaociations  of  "  goutj  "  kidnej 
are  not  to  be  overlaol^ed.  It  is  very  probable  alao  that  gout  is  capable  of 
establishing  primarj  degeneration  in  the  mtiscle  iteelf.  Some  of  the  cases 
of  gouty  8yncope  are  probablj  due  to  sueh  myocardlaI  changes.  It  is 
Bometimes  aaid  that  gout  ia  accountable  for  a  form  of  chronic  mural 
endocarditiB,  but  such,  if  it  ever  occura,  is  qidte  exceptionaL  The  like 
establlshment  of  an  aortic  valve  diaeaee  (apart  from  mere  aortic  dilatation) 
13  more  probable. 

Of  even  greater  importance  than  gout  stands  out  rheumatism^  It  is 
unneces8ary  here  to  consider  whether  the  toxins  aasociated  with  thia  diseaee 
are  of  microbial  origin  or  dependent  on  morbid  activity  of  the  cells  of  the 
bQNdy;  suffice  it  to  say  that  rhtjumatism  has  a  particular  affinity  fbr  the 
seroos  membranes  of  the  heart,  and  the  majority  of  cases  of  diaeased 
pericardium  and  endocardium  are  dne  to  its  indueuce«  But  rheumatism  also 
very  clearly  exerts  its  influeiice  on  the  muscular  substance  of  the  heart,  and 
thia  seems  to  be  particakrly  the  čase  in  young  subjects.  In  not  a  few 
caaes  of  acute  rheumatism  without  endocarditia,  or  any  exceptional  degree  of 
temperature,  cardiac  dilatation  ensues  apparently  from  the  direct  paralysing 
and  degenerative  influence  oo  the  profcoplasm  of  the  muscle  cells. 

In  many  of  the  so-called  constitutional  diseases  cardiac  aSections  arise, 
but  in  many  instances  it  is  impossible  to  distinguish  between  those  dependent 
on  impaired  nutrition  and  those  arising  from  toxic  influenca 

First  amongst  the  pathogenic  chemical  agents  of  extrinaic  origin  must 
be  placed  olcoh  oL  Thia  body,  e8peciaUy  in  the  form  of  beer,  is  accountable 
for  a  large  number  of  cases  of  muscle  failure  occurring  in  adult  labourers. 
The  most  characberistic  cases  of  "  alcoholic  heart "  are  certainly  met  with  in 
exce8siv6  consumera  of  malt  liquor8,  or  those  who  take  their  drinks  "  mixed/' 
and  where  enormous  quantities  of  driok  are  imbibed  in  the  day  while 
engaging  in  work  of  a  heavj,  often  irregular  and  strainiog  character.  Some 
have  tbought  that  local  difierences  in  the  manufacture  of  malt  liquors  may 
account  for  the  seeming  greater  frequency  with  which  alcoholic  hearts  are 
met  with  in  some  districts.  Certainly  in  Manchester  "  alcoholic  hearts " 
form  a  very  large  proportion  of  the  cases  of  primary  muscle  failure,  and 
oocur  particularlj  amongst  market  porters,  barmen,  brewer8'  draymen,  cabmen, 
and  lal>ourers.  "  Alcohohc  heart "  is  not  commonly  met  with  in  women, 
who  are  lees  exp08ed  to  strain.  It  is  interesting  to  note  that  athletea  have 
long  realiaed  that  beer  was  bad  for  their  "  wtnd." 

Keference  may  here  be  made  to  the  cardiac  depressant  aetion  of  certain 
animal  and  vegetable  poisons,  animal  medicinal  substances,  such  as  tbyroid 
preparations  and  numerous  other  weU*kiLOwn  drugs.  Suprarenal  extract, 
now6ver,  leads  to  the  development  of  high  arterial  tension.  The  deranging 
iofluenoe  of  tobacco  is  too  widely  experienced  to  need  more  than  mentioning. 

(3)  Thtrmai, — Little  need  be  said  respecting  the  influence  of  heat  and 
cold,  ligbt  and  darkneas,  on  cardiac  aetion  and  cardio-vascular  structure. 
£xpo8ure  to  extreme8  either  of  heat  or  cold  producee  a  paraly8ing  influence 
on  luuficle.  Heat  Byncope  and  cardiac  coUapae  from  sunstroke  6ure  weII-recog- 
lliild  clinical  conditions.     Pyrexia  exertB  a  di8tinctly  deleterious  influence 

cardiac  muscle.  The  eOTects  of  cold  in  raising  vascular  tension  must  also 
be  borne  in  mind 

(4)  Biological, — Paraaitic  agents  are  very  influential  in  establishing 
well-defined  cardio- vascular  lesiona     The  most  striking  example  is 
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uialignaDt,  or,  as  it  is  dow  freqnentiy  termed,  infectioos  endocarditia  Some 
pathologieta  look  opon  ali  rheumatic  lesions  of  the  endocartlium  as  due  to 
microbial  inTection.  Inflammatorj  affections  of  the  heart,  particularlj  those 
of  the  pericardium  and  endocardium,  occasionallj  oocur  in  the  course  of 
scarlet  fever,  diphtheria,  and  sometimea  in  some  of  the  other  infectious 
diseaaes.  Most  if  not  aH  of  the  septic  diseaaes  aeem  capable  of  producing 
a6C0iidary  affections  of  the  heart 

The  embrvos  of  certain  of  the  worm9  oecasionally  attack  tlie  heart*  The 
cystic  form  of  T^nia  echinococcus  Diay  produce  "  hjdatida  "  of  considerable 
dimeDBioDB. 

2,  Fhedisposikg  Intltjences. — Theae  majr  be  conaidered  aocording  to 
whether  they  act  through  («)  the  inherited  or  acquired  texttiral  eharactera 
of  the  individual,  or  (h)  by  modification  of  the  environmeiit 

(1)  ffeTedUt/.^CeTtmn  families  inanilest  a  digtinct  tendeocj  to  ^Ij 
degenerative  procesBes  in  theii*  vessels,  and  to  a  premature  cardiac  regreasion* 
It  is  not  necessaij  to  discuBs  to  what  extent  thia  is  due  to  direot  tmns- 
mission.  In  some  casea  coninmnity  of  worfc  and  environment  is  a  more 
reasonable  and  likelj  explanation.  Familj  proneness  to  gout  aod 
rheumatism,  and  other  conditiona  peculiar!y  liable  to  exert  a  baneful 
inflnence  on  the  heart,  must  not  be  lost  sight  of.  Cardiac  failure  from 
"  vasciilar  *'  causes  oftentimes  seema  to  *'  run  "  in  familiea.  As  far  as  can  bo 
ascertained,  race  exerts  com parati vely  little  direct  defcermining  influence. 

(2)  Sex. — This  is  a  factor  of  considerable  importance,  although  the 
precise  wa.y  in  which  the  influence  may  be  exerted  m  in  manj  instances  far 
from  clear.  The  influence  of  occupation  is  closely  allied  %vith  that  of  sex. 
Aortic  disease  is  thua  most  freciuent!y  met  with  in  men.  Inefficiency  of  the 
aortic  valves  when  occurring  in  females  m  almoat  always  due  to  organic 
changes  following  rheumatic  endocarditis  or  coa8equent  on  microbial 
infection.  Mitral  stenosis  is  much  more  frequently  met  with  in  women 
than  men.  Some  have  thought  that  this  arises  from  a  greater  liabOity  to 
rheumatism  and  chorea  in  the  female.  Primary  muscle  failure  is  generally 
met  with  in  men.  '*  Alcohohc  heart "  is  rare  in  women.  Dilatation  from 
muscle  failure  and  high  arterial  tension  is,  howe%-er,  not  unusual  in  women 
after  the  climacteric.  Dilatation  of  the  heart  from  chronic  bronchitis  and 
emphy8ema  would  seem  to  be  equally  common  in  the  two  sexea  The 
importance  of  chlorosis  in  young  girls,  by  producing  minor  degrees  of  cardiac 
dilatation,  must  not  be  overlooked.  In  exophthaImic  goitre  or  Graves' 
disease,  most  common  in  females,  tachycardia  and  irregular  cardiac  action 
maj  be  followed  by  evidences  of  dilatation  and  muscle  failure.  In  modif jing 
or  increasing  alreadj  exi8ting  phjsical  cardiac  deficiencies,  the  influence  of 
pregnancy  on  the  circulation,  including  increased  arterial  tension,  must  be 
remembered.     Malignant  endocarditis  bas  been  known  to  foUow  parturition. 

(3)  Age  or  period  of  life  m  a  factor  of  great  importance.  Three  perioda 
maj  be  recognised :— Firstlj,  that  of  development  {including  fcetal  life), 
where  maldevelopment  and  inflammatorj  processes  along  with  their  con- 
»equence8  may  be  expected.  Secondly,  the  period  of  maturitT/,  when  the 
effects  of  strain  and  the  influence  of  toxic  agents,  e8pecially  alcohol,  are  liable 
to  be  manifest,  and  when  alao  the  mechanical  deficiencies  of  previous  valvular 
involvement  are  apt  to  become  apparent.  Tliirdlj,  the  period  of  dscline, 
when  affections  arising  from  malnutrition  associated  with  vascular  disease 
and  degenerative  changes  are  found. 

Of  diseasea  peculiarlj  prone  to  aflect  joung  anbjects,  and  at  the  same 
time  leave  permanent  crippling  of  the  heart,  rheumatism  atands  pre-eminent. 
Rheumatic  fever  and  rheumatism  in  "  ailent "  and  easily  overlooked  forma^ 
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constituting  little  more  than  "  growing  paias/'  are  very  common  in  e&rly 
life.  This  is  abo  the  period  for  the  incidence  of  chorea«  which  is  very 
often  aasociated  with  endocarditis,  and  not  infrequently  with  some  degree 
of  myocardial  involvement 

Scarlet  fever.  and  possiblj  some  of  the  other  infectious  fevers,  may 
exceptioiially  intlict  injury  on  the  endocardium  in  childhood.  It  would  also 
Beem  as  though  a  rheiimatic  endocarditis  might  be  the  first  and  only 
manifestation  of  the  rheumatic  poison.  Speaking  broadly,  pericarditis  and 
endocarditis  are  peculiarly  the  cardiac  affections  of  the  developmental  period 
of  life.  The  older  a  peraon  grow8  the  less  liable  is  rheumatism,  even  though 
it  occur,  to  inflict  serious  injury. 

In  adolescence,  when  activity  and  instability  are  striking  featnres  in  the 
organism^s  development,  ao-call^  functional  derangements  readily  arise. 

In  the  period  of  adiilt  life,  as  already  indicated,  the  effects  of  strain  on 
a  healthy  or  already  crippled  heart,  either  from  iniproper,  unsuitable,  or 
exo68sive  work  or  iU-regulated  exerci8e,  commonly  become  manifest.  In 
certain  cl^^ses  of  the  male  commiinity  ''alcohoUc  heart"  is  apt  to  be 
developed.  The  effects  of  other  tox£Emic  states  may  become  manifest, 
paiticnlarly  those  resulting  from  gout  and  Bright'8  disease.  Syphilitic 
discase  of  the  aorta  and  forms  of  atheromatous  aorfcitis  may  by  encroach- 
ment  on  the  orifices  of  the  coronary  arteries  or  eitension  to  the  aortic  cusps 
give  rise  to  anginal  attacks  or  the  signs  of  aortic  incompetence. 

In  the  female,  at  both  ends  of  the  period  of  8exual  activity,  functional 
derangements  are  conmion.  In  chlorotic  females  a  certain  degree  of  cardiao 
dilfttation  is  frequently  detecteA  The  intluence  of  pregnancy,  parturition, 
rad  lactation  must  not  be  loat  sight  of,  e8peciaUy  in  the  čase  of  a  heart  in 
any  way  crippled. 

Mitral  stenosis  is  the  common  lesion  of  adult  females.  Conditions  of 
mitral  regurgitation  through  a  dilated  auricnlo-ventricular  orifice,  as  the 
result  of  a  rheumatic  valvulitis,  are  not  met  \vith  in  either  8ex  so  commonlv 
as  was  formerly  beUeved,  and  certainJy  cases  of  mitral  regurgitation  through 
a  dilated  orifice  with  sclerosed  segmenta  are  but  rarely  seen  in  the  post- 
mortem  room.  The  possible  exi8tence  of  mitral  Btenosia  shoiild  alwayB  be 
carefullj  considered  in  every  female  pre^enting  evidences  of  mitral  incom- 
petence  and  having  an  old  rheumatic  history. 

In  the  advanced  stages  of  middle  life  the  tendency  to  general  adiposity 
becomea  apparent,  and  in  many  instances  enormous  deposition  of  fat  in  and 
around  the  heart  impedes  its  action  and  impaira  its  nutrition,  and  not 
iii&6quently  is  associated  with  distinct  degenerative  changee  which  may 
laad  to  actual  dilatation  of  the  ventricular  cavities. 

In  the  later  yearB  of  life  proceeses  of  degeneration  and  intiltnition  lower 
tlie  vitality  and  phy8ical  power8  of  both  heart  and  vessels,  Arterio-Bclerosia 
paves  the  dovvnward  fiath.  The  coronary  arteries  are  frequently  the  tirat 
to  suffer,  thereby  diminishing  or  cutting  off  an  adeauate  nutrition  of  the 
etaential  structure  of  the  heart  Hence  follow  atrophy,  fatty  degeneration, 
fibrous  ^truuBformations,  and  ^>oBBibIy  aneury8m,  softening,  and  it  may  be 
rupture  of  the  ventricular  waU9. 

In  old  people,  al  though  by  no  means  limited  to  them,  chronic  Brishfs 
disease  often  leads  to  associated  cardiac  hypertrophy«  wbich  sooner  or  JJater 
!f>give3  plače  to  dilatation  and  ita  oonaequ6nG6B. 

In  the  y6ar8  of  diminishing  vigour  atberoma  of  the  aorta  is  common^ 
and  either  by  ertension  of  the  atheromatous  procesa  to  the  aortic  valvea, 
from  enlargement  of  the  aortic  ring  as  a  result,  <iilatation  of  the  aorta 
ad  iucompetence  of  the  aortic  valves  may  be  pnxiuc©d.     In  cases  of  this 


342 


HEAET,  MTOCAEDIUM  AND  ENDOCARDIUM 


Mnd  the  atheromatous  condition  may  have  extended  to  the  corooarj  veseels, 
or  at  least  have  Darrowed  their  orifices,  therebj  impairing  the  nutrition  of 
the  mjocardium,  and  rendering  adequate  compensatoij  hjpertrophj  of  the 
left  ventricle  imperfect  or  of  ehort  duration.  At  this  tirne  of  Ufe  anginal 
attacka  may  occur. 

(4)  Temperament — It  ia  very  difficnlt  to  decide  to  what  extent  "  the 
Buin  of  the  phyaical  peculiaritiea  of  an  mdividual,  exclu8ive  of  ali  definite 
teodencies  to  disease,"  should  be  allowed  a  plače  in  the  etiology  of  cardiac 
deraogementa.  Temperament  is  not  an  eaeilj  eslimated  factor.  Neverthe- 
lesa  in  functional  derangements  of  the  heai%  it  cannot  be  altogether  laid 
Bside,  and  even  in  organic  disease  haa  to  be  remembered  wheii  arranging  a 
courae  of  management. 

(5)  Previous  Diseuse. — A  former  morbid  procesa  may  (i.)  by  aOection  of 
the  stractiire  of  the  heart  itself  or  (ii.)  by  producing  impairmeot  of  tiasuea 
outeide  the  heart  have  rendered  the  cardio-vascolar  apparatue  more  vulner- 
able  or  lesa  able  to  meet  the  needs  of  the  body  and  the  requirement3  of 
daily  life. 

Some  previous  pathogenic  infiuence  maj  have  led  to  iiijury,  or  eatabHshed 
a  procesa  which,  even  when  the  particular  etiological  agent  is  withdrawn, 
leavea  a  textiiral  Bcar  or  functional  weBLkneBB  which  makes  the  aflected 
tissues  peculiarly  liable  to  capitulate, 

The  most  inflaential  agent  ia  rheumatiam.  TMs,  e8pecially  wben  acting 
in  the  form  of  "rheumatic  fever,"  commonlj  produces  endocarditis,  and 
frequently  pericarditis.  One  attack  is  commonlj  followed  by  others,  and 
whilst  the  heart  is  perhaps  most  Kable  to  be  damaged  in  the  first,  each 
flub8equent  exacerbation  or  fresh  esfcablishment  of  endocarditis  rendera  the 
afiFected  parts  more  predisposed  not  oely  to  similar  attacks,  but  to  auccuinb 
to  other  peruicious  infiuences.  Thus  in  the  čase  of  *'malignant''  endo- 
earditis  it  will  often  be  found  that  the  valves  have  been  already  crippled 
by  a  simple  rheumatic  process- 

Scarlatina  is  said  to  precede  pericarditis  and  endocarditis ;  but  if  ali 
caaes  of  rheumatism  in  scarlet  fever  be  excluded,  one  is  bound  to  admit  that, 
conaidering  the  frequency  of  this  infectious  diaease,  it  can  onIy  be  accorded 
a  very  enbordiiiate  plače  amongst  the  affections  predispoaing  to  distinct 
cardiac  disease. 

Meaalea  ia  alao  sometimea  said  to  predispose  to  endoea.rditia,  but  this  is 
doubtful 

Reference  may  here  too  be  made  to  the  iufluence  of  renal  diseaae, 
especially  when  in  the  form  of  "  granular  kidiLey/'  in  producing  extensive 
cardio-vaacular  changea.  In  not  a  few  cases  the  ventrieular  hypertrDphy 
ultiinately  gives  rise  to  a  fatal  dilatation. 

(6)  Ciimate.  —  Indirectly  climatic  conditions  maj  be  of  considerable 
influence  in  the  production  and  progresB  of  cardiac  attections. 

The  cardio-depressor  action  of  cold  ia  of  much  importance,  and  aome  are 
atill  found  aufficiently  lojal  to  ancient  beliefa  as  to  conaider  soil,  temperature, 
and  humidity  inq>ortant  infiuences  in  promoting  the  incidence  of  rheumatic 
lesions  of  the  heart.  As  might  be  expected,  ciimate  ia  chiefly  of  importance 
in  cardiac  etiology  in  so  far  as  it  is  related  to  rheumatism.  Eheumatic 
fever,  however,  wouM  seem  to  be  almost  ubiquitou8.  The  influence  of 
malaria  in  the  production  of  cardiac  diaeaBa  must  abo  be  noted* 

(7)  Social  podtion,  and  aU  therein  included,  ia  to  be  credited  with  wide 
reacting  influence  for  weal  or  woe  in  the  production  and  development  of 
cardiac  disease.  It  will  be  aufficient  to  remind  the  reader  that  diktation 
of  the  heart  from  laborious  occupation  or  eiceasive  beer-drinking,  or  tlie 
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r  two  oombined,  m  most  freqtiently  met  with  in  the  working  claafi.     Aortic 

■l!egurg:itation  ia  commou  in  men  of  aH  sectiona  of  eocietjr.     It  ia  generallj 

thought  that  incompeteoce  resulting  from  a  dilatation  of  the  aorta  ia  com- 

monest  in  working  men,  whiie  that  dependent  on  valvular  gclerosia  from 

the  ertension  of  an  atheromatous  aortitis  ia  common  in  ali  ranka  of  life. 

(8)  Education  mnst  be  allovved  a  plače  in  conaidering  the  predisporing 
Icauaea  of  cardiac  disease.     Not  a  few  cardiac  breakdown8  date  from  a  period 

of  iU-advised  and  badl j  regulated  phjaical  education ;  especiallj*  ia  thia  of 
importance  when  aihletic  pursuita  are  strenuoualj  continued  beyond  yotith 
earlj  manhood  The  importance  of  mental  atrain  and  emotiooal 
in  the  precipitation  of  functional  derangements  must  not  l)e  over- 
looked, 

(9)  Occupaiion. — As  above  indicated,  the  "  calLing  "  in  life  is  often  of 
the  greatest  infloence  in  determining  the  apecial  form  of  cardiac  disease. 

Occupations  of  a  laborious  character  will  lead  to  hypertroph}%  and  if 

continued  in  states  of  malnntrition,  mth  implication  of  the  cardiac  veaaelfl, 

kior  after  the  Umit  of  healthy  compensation  has  beea  attained,  dilatation  and 

'  degenerative  changes  will  inevitably  restilt.     The  importance  of  work  and 

pursuita  neceamtating  sudden  strain  or  intermittent  stresa  cannot  be  over- 

jdatimated. 

Work  requiring  erposure  to  damp  and  cold  and  auch  influenoes  aa  ara 
ipposed  to  lead  to  rheumatiam  indirectly  become  of  aome  importance  in 
ie  etiologjr  of  cardiac  disease, 

Duties  or  avocationa  making  exceptional  calls  upon  the  nervoua  ay8tem 
are  liable  to  produce  functional  derangementa  of  the  heart. 

Sedentary  workers,  who  feed  not  wiBely  but  too  well,  frequently  develop 
conditions  associated  with  high  arterial  pressure,  aclerotic  cbangea  in  tba 
coroDary  and  other  vesaeb,  and  degenerative  changea  in  the  m70cardium. 
Ultimately  auch  peraons  may  aufmr  from  cardiac  dilatation,  and  prosent 
aigns  and  symptom8  practically  identical  with  thoae  ao  commonly  auan  in 
tie  over-worked  and  under-fed  aged  labourer. 

(10)  HabiU. — From  what  bas  already  been  stated  the  bearing  of  habits 
iDn  cardiac  health  canoot  be  forgotten.     Bad  habits,  hygiemcally  apeaking, 

if  they  cannot  be  credited  with  directly  engendering  cardiac  dlHcaHe.  at 
least  oftentimea  go  far  in  eKpoaing  the  aubjecta  of  them  to  the  atUicka  of 
definite  initanta. 

Errora  of  eating  and  drinMng  must  be  held  reaponsible  not  only  for 
Buch  conapicuoua  couditiona  aa  "aloohoUo"  and  "gouty*'  heart,  but  for 
^iminy  manifeatations  of  malnutrition  and  a  considemble  number  of  the  ao- 
"led  functional  derangementa  of  the  heart. 
Possihly  the  uae  of  belts  or  constricting  bodica  may  have  exerU?d  aome 
influence,  as  wa8  once  thought,  in  the  production  of  **  aoldier'8  heart.'* 

Tobacco  and  indulgence  in  anuff  and  certain  druga  alao  exert  aa  indirect 
^influence  in  deranging  the  cardio-vaacular  mechaniam. 

Beferonce  may  bere  alao  be  made  to  habita  which  gire  rise  to  atatea  of 

aorbid  excitement.     In  attacks  of  temjier  or  conditions  of  won7  or  fright 

eith  may  result  from  angina  pectoris  and  8yncoi)e.     Protracted  emotion 

ex6rta  a  prejudicial  effect  upon  the  heart  and  veaeeLik     Sexua] 
ay  prove  a  not  readily  recogniaed  cauae  of  cardiac  derangement 


II.   MORBIB   PROCiaaKS 

Befcro  dMOlibilKg  tbe  individual  leaiona  met  with  in  the  mozB  oommon 
^  ..      ,it  will  be  deaiiable  to  briefijr  couaider  the  eeaentiJil  matura 
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of  the  morbid  proceBses  afifecting  the  cardiac  structures.     This  constitntes 
what  may  be  ter  med  the  general  pathologj  of  diseaees  of  the  heart. 

(1)  Maldevdopmtnt — The  normal  procees  of  cardiac  evolution  niay  be 
arreated  or  deranged  and  malibrmation  or  malpoeition  result.  These  can 
only  be  interpreted  by  a  reference  to  embryology.  Although  it  is  manifest  \ 
that  most  congenital  cardiac  deficiencies  are  dependent  on  some  interference 
with  the  developmeofc  of  the  foetua,  but  little  can  be  said  respecting  the 
actnal  etiological  factors.  The  oft-qiioted  influence  of  maternal  impresaions 
is  little  more  than  mythicaL 

Congenital  defecta  arising  £rom  fcetal  inflamniation  are  more  eaaily 
understood.  An  inherited  tendency  to  rheumatism  or  rheimiatic  fever  in 
the  mother  may  po8sibly  lead  to  the  eatabliahment  of  endocarditis  in  the 
enibryo,  but  bere  evidence  is  very  nncertain. 

A  consideration  of  the  individual  forma  of  cardiac  malformation  doea 
not  come  within  the  scope  of  the  present  article  and  bas  been  discussed 
at  page  455.  It  is,  however,  nece8sary  to  observ^e  that  at  no  period  of  exist- 
ence  can  the  cardiac  texturea  be  conaidered  free  from  the  attacka  of 
pathogenic  exGitant8,  or  incapable  of  reacting  thereto.  In  8tudying  the 
forms  of  cardiac  diseaae  originating  after  birth,  it  ia  necessary  to  remember 
that  the  predispoaing  infiiience  of  a  developmental  aberration  may  play 
a  pari  Thua  malignant  endocarditis  not  infrequently  attacks  a  heart,  the 
enbject  of  aome  slight  anomaly  in  the  number  or  size  of  the  valves,  or  in 
the  character  of  the  septiim.  A  hypopla8ia  of  the  heart  bas  been  claimed 
as  a  common  association  of  chlorosis,  and  explanatory  of  certain  features  of 
the  ansemic  heart,  but  it  is  well  to  remember  that  in  anseniia  the  heart  is 
very  often  dilated. 

It  only  remains  to  add  that  congenitid  proceaaea  of  diseaae,  wh8ther 
eB8entially  of  developmental  origin  or  of  the  natnre  of  a  fcetal  inflamma- 
tion,  are  capable  of  initiating  a  series  of  conditiona  which  usually  declare 
tbemselves  by  such  etriking  features  as  cyaii08isj  blood  alterations, 
varioiis  nutritional  derangementa,  abnormal  cardiac  action,  and  occa8ionally 
dropBy. 

(2)  A7icp.mia. — The  integrity  of  the  cardiac  mnacle  ia  dependent  upon 
an  adequate  siipply  of  normally  constituted  blood.  Conditions  of  cardiac 
bloodlessness  may  arise  from  local  causeSj  or  be  a  par  t  of  a  general  poverty  - 
of  blood  In  both  caaes  the  myocardium  sufiers.  Aa  it  ia  the  office  of  the 
blood  to  convey  nutriment  to  the  cardiac  textures,  statea  of  ansemia  if 
prolonged  are  apt  to  lead  to  degradation  of  structure  and  impairment  of 
function. 

In  simple  an^rnia  the  heart  may  be  markedly  involved  As  already 
indicated,  the  cardio-vascular  apparatus  in  chlorotic  girls  is  said  often  to  be 
in  a  condition  of  subnormal  development,  The  cardiac  tifisiiea  are  pale, 
often  soft  and  flabby,  diminished  in  size  and  consistency,  and  micro8copically 
are  U8ually  found  to  be  in  a  etate  of  lowered  activity,  as  indicated  by  the 
reaction  of  the  protoplasm  of  the  cells  to  staining  reagents,  or  by  changes  i 
indicative  of  its  actual  conversion  into  lower  fornis.  In  not  a  few  cases 
of  chlorosis  distinct  cardiac  dilatation  occnra. 

In  pemicions  anj;eniia  the  regreaaive  changes  become  conapicuous,  and 
fatty  degeneration  of  the  cardiac  muscle  may  be  manifest  to  the  naked 
eye,  as  the  so-called  "  tabby-cat  striation  "  or  *'  thrtish's  breast ''  appearance* 
This  irregular  distribution  contrasta  strikingly  with  that  of  a  locaUsed 
ansemia  due  to  limited  vascular  diseasa 

Ansemic  conditiona  also  tend  to  produce  a  condition  of  hydrjBmic  dropBy, 
and  occaaionaIly  not  only  ttiay  alight  effuaion  be  met  with  in  the  pericardial 
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BBC,  but  a  8omewbat  sodden  and  cedematous  condition  of  the  cardiac  textuiee 
generali  J. 

Thua  from  general  an^mia  and  its  immediate  con8equenc68  aerious  cardiac 
derangements  ensue.  Functional  deliciencies  are  common,  asthenic  mani- 
feetations  are  easUy  brought  out  by  slight  effort,  and  dilatation  of  the 
ventricular  cavities  readilj  develops. 

Ansemia  of  local  origin  is  almoet  alwaya  dependent  on  impairment  of 
the  blood-supplj  from  disease  of  the  C4>ronary  arterie&  At  ali  events  from 
a  practical  standpoint,  the  coronaij  arteries  are  to  be  conaidered  as  terminal 
vessela.  This  aeems  to  be  partictilarly  the  čase  as  regards  the  important 
papillary  muscles.  Obstruction  to  the  lumen,  thickening  of  the  walls,  or 
compreaaion  of  the  veseels  from  without,  ioevitably  lead  to  profound  nutri- 
tional  changes  which,  while  starting  as  a  simple  local  aneemia,  quickly  paaa 
to  more  importuit  states  of  degeneration  or  aetual  necrosis. 

Ansemia  of  the  myocardium  is  alao  said  to  occur  from  the  pressure  of 
pericardial  effusions,  and  in  eonditions  of  acute  and  even  chronic  dilata- 
tion, but  perhaps  generally  a  state  of  local  cyanoai8  is  more  apt  to  accrue. 

(3)  Hyp€rmmia. — Little  can  be  said  with  certainty  respecting  the  pro- 
oen  of  hyperEemia  as  it  occurs  in  the  cardia€  8tructiirea»  since  post-mortem 
it  usually  leavea  no  distinctive  characters,  and  clinically  presents  no  special 
featurea  Some  clinicians,  however»  believe  that  some  of  the  temporary  or 
w>-caUed  functional  derangements  of  the  heart  may  po68ibly  be  due  to  a 
etate  of  local  congestion.  At  the  present  tirne  considerable  doubt  exista 
as  to  the  occurrence  of  any  condition  meriting  the  term  of  general  hyper- 
£emia  or  plethora,  although  formarly  many  cardio-vaacular  derangements 
w^^  80  explained 

Paasdve  hypereemia  of  the  cardiac  walls  may  be  said  to  reault  only  as  a 
part  of  a  more  or  less  general  or  secondary  venous  engorgement.  Oaiasion- 
ally,  however,  in  cases  of  acute  dilatation,  or  rapidly  established  cardiac 
obstruction,  as  from  the  forniation  of  a  thrombus,  it  is  not  unoommon  to 
find  enormous  distension  of  the  venous  sinuses,  and  exten8ive  paasive  con- 
gestion  of  the  heart  and  pericardium.  The  turgid  myocardiiim  has  a  dark, 
i^dish  browB  appearance,  and  the  veins,  especially  thoBe  visible  in  the  sub- 
epicardial  region,  are  tortuous,  large,  and  engorged  The  congested  endo- 
cardium  is  8lightly  darker  in  colour,  less  gUstening  than  usual,  and  the  dark 
and  hypercemic  muscle  stretches  the  overlying  endothelial  lining. 

(4)  Hccramrhage, — Small  locaUsed  hsemorrbages  into  tlie  cardiac  tiasues 
are  not  infrequently  found  post-mortem*  In  certain  blood  diseases,  such 
as  8curvy,  purpura,  infantile  8cur\y,  profound  anternia«,  esp€cially  in  the 
form  termed  '*  pernicious,"  and  leucocytha2mia.  small  punctiform  hcemor- 
rhages  into  the  pericardium,  or  scattered  through  the  myocardium,  or  even 
Bometimes  beneath  the  endocardium,  are  of  common  occurrence. 

Anociated  with  many  of  the  infectious  diseaaea,  eq)eciaUy  thoee  of  a 
septic  nature,  ha^morrhages  into  the  cardiac  testures  are  common.  TIiey 
are  also  not  infrequently  met  with  in  certain  casee  of  poisoning,  piarticalarly 
fay  arsenic  and  pho6phoru& 

In  States  where  convulsions  have  oecurred  either  from  toxic  influcnces, 
as  in  8trychnine  poisoning,  or  from  local  injury  or  disease  of  the  nervoua 
structures,  small  ecchymoses  are  occaBionany  found  in  the  tissues  of  the 
heart  at  the  autop9y.  In  eonditions.  also,  where  eitreme  venous  engorge- 
ment bas  oecurred,  as,  for  instance,  in  the  forma  of  sufFocation,  more  or  lesa 
exteuaive  hiemorrhages,  particularly  into  the  pericardium,  are  common.  In 
the  final  stagee  of  many  cardiac  eonditions  small  haimorrhages  fi*equent1y 
dfivelop  in  the  walls  of  the  heart  as  weU  as  in  the  body  generally. 
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In  some  cases  considerable  areas  of  hffimoirhage  maj  be  met  mth!* 
In  an  old  man  with  advanced  coronaij  diseaBe  we  foiind  a  large  area  of 
hčiemorrbage  which  had  occuired  into  a  mjomakcic  pa  teh,  and  which, 
rupturing  into  the  pericardium,  led  to  a  fatal  imne.  Htemorrhagic  infarets 
of  the  mjocardium  reault  from  lesions  of  the  eoronarj  vessek.  Sadi 
vascular  changes  are  usuallj  of  8low  development.  Occasionallj  emboli, 
particularlj  in  cases  of  malignant  endocarditiB,  cause  acute  bloclang,  with 
rapid  effusion  of  blood  into  the  adjacent  mu&cles,  Anemjsm  of  the  coronaij 
arterj  may  result.  The  rupture  of  a  cardiac  aneurysm  is  one  of  the  W8U- 
recognised  causea  of  btemo-pericardium  and  sudden  death. 

Htemorrhages  into  the  cardiac  stnictures  are  uaimllj  eituated  chieflj 
in  the  pericardium  or  endocardium,  or  in  the  tiesues  immediatelj  beneath. 
They  are  generallj  of  very  limited  extent,  and  should  the  patient  recover 
from  the  eondition  giving  rise  to  the  hsemorrhage,  the  etioBed  blood  is 
doMbtleas  readily  absorbed.  Ecchymo9e8  of  the  pericardium  and  endocardium 
muBt  not  be  confused  ^vith  post^mortem  etaining. 

Occafiionally  hffimorrhages  into  or  beneath  the  endocardium  occur  in  the 
region  of  the  valves,  partieularly  in  connection  with  infective  or  malignant 
endocarditia. 

Extensive  areas  of  ha^morrhage  into  the  cardiac  substance  may  be  met 
with  in  fatal  cases  of  violence.  Sometimea,  especiallj  in  children,  much 
bruising  of  the  heart  may  occur  without  rupture  into  peri-  or  endocardial 
cavities. 

(5)  I)ropsy. — An  oedematous  eondition  of  the  cardiac  textures  is  always 
a  8ecoadary  procesa.  Such  occasionallj  occurs  in  Bright^s  disease,  and  to  a 
lesa  extent  in  certain  hydra?mic  statea  of  the  blood.  Not  only  niay  fchere 
be  transudation  into  the  pericardial  cavityj  but  the  snb-perieardial  tissue, 
and  even  the  mjocardium,  ofteo  assume  a  boggy  and  water-logged  appcar- 
ance.  Frequently  the  sujrounding  adipose  tissue  will  be  found  distinctlj 
oedematous.  Where  large  pericardial  adheeions  exiat,  the  old  intlaiDioatory 
tissue  not  infrequently  presenta  considerable  Oidema.  Also  in  the  final 
Btages  of  cardiac  disease  the  hearfs  tissues  participate  with  the  rest  of  the 
body  in  a  more  or  less  exten9ive  cedema.  This  is  particularly  marked  in 
oases  of  primary  muscle  failure.  The  myocardium,  however,  even  m  these 
cjases,  from  the  character  of  ita  structure  and  the  nature  and  arrangement 
of  ita  flbrea,  presents  but  little  evidence  of  extcnsive  serous  transudation. 

(6)  Thromhosis,  Emholism,  and  Infarction. — Local  clotting  may  occur 
either  in  the  cavitiea  of  the  heart  or  in  the  vessela  supplying  the  heart. 

The  cardiac  thrombus  may  be  of  acute  or  chronic  formation.  It  is 
frequently  met  with  in  cases  of  dilated  heart,  occurring  more  particularly 
in  the  appeodices  of  the  anricles,  which  are  commonly  found  completely 
obliterated  at  the  autopsy  by  firm  and  often  laminated  clot.  Thrombosis 
also  occurs  between  the  trabeculas,  and  sometimes  even  at  the  rounded  apex 
of  a  dilated  ventricle. 

Thrombosis  also  constitutes  an  important  process  in  the  formation  of 
extenaive  vegetations,  as  occur  in  such  abundance  and  in  so  exuberant 
a  form  in  malignant  endocarditis. 

By  b1ow  deposition  of  tibrin  a  tlirombua  firnily  fixed  to  the  endocardial 
wall  may  extend  forvvard  into  the  auricular  or  ventricular  cavitj,  and  thus 
give  rise  to  a  "cardiac  polypus."  When  formed  in  the  auricle  it  may 
project  sufficiently  to  obstruct  the  auriculo- ventricular  orifice,  and  give  rise 
to  8yTOptom8  of  valvular  diaease.  They  have  even  been  eeen  aa  ball-Uke 
masses  detached  from  the  cardiac  surface. 

Thrombosis  of  the  coronary  arteries  is  an  extremely  important  eondition, 
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ouUing  off,a8  it  necessarilj  does,  the  nutritional  8upply  to  the  cardiac  muscle. 
It  is  u8ually  dependent  on  changes  in  the  vessel  wallB,  arising  aa  a  part 
of  a  general  arterial  sclerosia,  or  Bometimes  from  local  atheroma,  arteritia 
obliterans,  or  eimple  seoile  calcification.  OccaaiooalJj  the  thrombus  ia 
Becondarj  to  embolic  obatruction,  due  to  detachment  of  vegetations  from 
the  aortic  valve  or  aorta  in  maligoant  endocarditis  or  aortitia. 

The  endocardium  is  the  home  of  emboli.  It  ia  in  the  carities  of  the 
heart  or  on  the  aurfacea  of  the  valvea  that  most  of  the  emboU  arise,  which 
presentl^,  we  shall  have  to  show,  form  such  important  factora  in  the 
secondarj  leaiona  of  cardiac  disease. 

Cardiac  infarction  resiilta  from  obatruction  of  a  coronarj  artery.  Should 
the  ooclnsion  or  obliteration  of  the  vessel  be  aaaociated  with  extrava8ation 
of  blood,  a  ao-called  *'  red  "  or  '*  haemorrhagic  intarct  '*  resulta  It  ia  im- 
portant  to  remeoiber  that  while  embolic  blocking  of  the  coronarj  vesaels  ia 
comparativelj  rarc^,  obatruction  from  acleroais,  atheroma,  calcification,  and 
thromboaia  is  common.  In  the  latter  conditiona  the  mjrooardial  areaa, 
rendered  anaemic,  and  becoming  the  aeat  of  eimple  softening,  constitute  a 
**whit0"  infarct  or  area  of  cardiomalacia.  The  red  infarct  will  preaent 
a  dark-red  appearanoe  or  mottled  aapect,  varyiug  trom  brown  to  yellow. 
Sometimes  the  central  parts  are  white  or  yellowiah  white,  and  tlie  bordei-s 
red  or  brown.  After  a  certain  amount  of  absorption  or  disintegration  of 
the  blood  haa  occurred,  the  infarcted  tissuea  often  aasume  a  yeUowish-gray 
appearance,  or  in  old  caaea  a  grayi8h,  tranalncent,  structureleaa  aspect.  In 
8ome  instancea  the  myocardinm  may  preaent  a  depresaed  puckered  scar  at 
the  aeat  of  the  old  infarct, 

Sometimea  tlie  softening,  resulting  from  coronary  obatruction,  may 
involve  one  or  more  of  the  papillary  muBclea,  rendering  them  ineffeetual 
as  contractile  atrnctures.  The  softening  may  alao  involve  the  overlying 
endocardium,  and  CKtenaive  clotting  will  then  occnr  ovei*  the  affected  areas. 
The  whole  depth  of  the  myocardium  may  even  be  involved,  and  ruptore 
occasioned  into  the  pericardial  cavity. 

The  importance  of  the  above  proceaaea  in  the  production  of  fibroid 
induration  of  the  heart  will  be  referred  to  later. 

When  the  embolus  contains  pyogenic  organisma,  aeptic  myocarditia  or 
an  acute  abscess  of  the  cardiac  wall8  may  result.  Thia  mpturing  into  the 
pericardium  may  produce  acute  septic  pericarditia,  or,  extending  into  the 
cavitiea  of  the  heart,  give  rise  to  a  general  pyaemia. 

(7 j  Injlammaiion, — It  is  not  our  purpoee  here  to  diaouas  the  nature  of 
the  in^ammatorj  procese,  or  the  exact  relationahip  of  the  leaiona  found  to 
the  etiological  factoiB  present  Suffice  it  for  the  preaent  to  indicate  the 
main  outlines  of  the  leading  charactera  of  such  changes  aa  cnatom  and 
eiperiment  have  recognised  as  intIamn)atory.  The  eaaential  featurea  of  the 
ixiflammatory  proceas  may  be  divided  into  thoae  of  an  exudative  and  thoee 
of  a  proliferative  character.  Theae  diflerencea  would  appear  to  depend, 
first.  U(>on  the  nature  and  inteQgity  of  the  irntant ;  and,  8econdly,  on  the 
Btructure,  eBpeciAUy  as  regarda  va«cularity,  of  the  tisaue  involved. 


The  infltttntDatory  procesa  as  it  occurs  in  th©  heart  may  be  liinited  to  either 
serouii,  muscular,  or  connective  ttssueA,  although  frec^uent1y  involving  ali  structares. 
In  studjing  the  phonomena  of  cardiac  ifiBamrnation  due  eonsideration  must  be 
given  to  the  anatom  ical  aikI  physiological  peculiaritie«  of  the  aifect4!d  p«rts.  The 
eocposureof  the  eririooarrlium  to  readj  infection  from  initAnU)  in  the  blood  strtMun  i 
the  noD-v&scular  character  of  the  inner  lining  of  the  heart  and  the  greater  part  ot 
the  valvea ;  the  dependenoe  of  the  myocfirdium  on  the  int<?grity  of  the  blooiJ  «upply : 
the  llability  uf  the  esctension  of  inilainn)atory  pi  ucu&s^^  tu  the  j^encartiiuiii  and 
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other  cardiac  tissues  ;  and  the  influence  of  the  movements  of  the  heart^  constitute 
factors  having  important  beariogs  on  the  inllammEttorjr  process. 

Iq  ftcute  inflamiuation  the  exudative  factor  is  most  marked.  The  pouring  out 
of  coagulable  serum,  the  passage  of  leucocytes,  and  the  escape  of  a  variable  num- 
ber  of  red  corpuscies,  are  the  cliief  of  the  vascuhir  phenomeua*  At  the  same 
tirne  textural  chaoges  occur,  chieflj  of  a  degenerative  character ;  but  in  the 
less  actite  forms  indicating  eflbrts  at  a  reactive  process,  in  which  the  connective 
tissiie  cella  play  an  important  part.  Sfaould  the  ititlammatory  pro4>esa  affect 
pericardiiini  orendocardium  theproducts  are  enabled  to  es^ape  from  a  froe  surfaca 
In  the  former  tliey  tollect  in  the  pericardial  sac,  but  in  the  latter  they  niay  be 
oonvejed  by  the  circulation  to  aH  pavin  of  the  body,  thus  readily  e^plaining  the 
general  toxsBmic  mani  fes  tati  on  s  met  with  in  certain  forms  of  endocarditis.  In 
myocarditi5  the  irritant  m  ust  reach  the  muscle  through  the  coronarv  vessels^at 
present  we  know  but  httle  as  to  the  lymphatics  of  the  heart  in  pathological  states 
— or  else,  as  often  seems  the  čase,  by  extension  from  the  peri-  or  endocardium. 
Here  the  products  of  the  inflammatorv  process  cannot  escape,  and  either  by 
direct  pre5sure,or  the  intluenee  of  morbia  products  on  the  severa!  elements,  lead  to 
various  degrees  of  degeneration  or  actual  necrosis.  In  the  less  acnte  and  chronic 
forms  of  inflammation  the  proliferative  changes  become  conspicuous*  ifultiplica- 
tion  of  the  connective  tissue  and  endothelial  eells  leads  to  the  prod uction  of  tissoe 
whicht  however,  is  to  be  considered  as  of  a  decadent  type.  in  the  cndocardium^ 
and  especiallj  iu  the  valves^  increasecl  production  of  tissue,  usi3ally  of  a  fibrous 
character,  leads  to  eKt-ensive  mechaniail  defeets,  as  will  be  indicated  in  the  section 
on  valvular  diseases.  In  the  pericardiiim  local  or  general  thickening  may  resiilt, 
and  freqiiently  the  pericardial  sac  ia  obliterated  by  the  forma tion  of  adhesions. 
In  the  myocardium  the  intermuscular  tissue  may  be  increased  in  araount  and 
rendered  of  a  more  fibrous  character.  and  corapi-ess  or  even  actuallv  replace  the 
essentiaJ  muscle  elements.  Frec^uently  evidences  of  degeneration  ana  destruction 
occur  in  the  same  caae  with  proliferative  changes.  ^M 

The  Bo-called  infective  granuhmata  may  convenientlj  be  referred  to 
here,  cloeelj  allied  aa  tbey  are  to  the  proceas  of  mflammation  as  we  are 
accustomed  to  vxew  it.  The  specific  irritants  of  tuberoulosiB,  sjphilis,  and 
actinomjcosia  occasionallj  invade  the  cardiac  tisaues.  Tubercular  lesions 
are  by  no  means  uncommon  in  the  pericardium.  Sometimea  large  cheeaj 
nodules  occur  in  the  subpericardial  structiirea,  or  evea  in  the  mjocardium. 
At  times  more  or  lesa  diffuae  caseous  areaa  are  met  with,  or  a  certain  degree 
of  generalised  fibrosia.  Gummata  are  rare.  Exceptionally  they  develop  as 
caseous-looking  yeUowish-white  nodules,  often  aurrounded  bj  denae  fibrous 
tissue.  They  may  even  rupture  into  the  cavities  of  the  heart.  Multiple 
gummata  have  been  found  in  hereditarj  syphili8.  Syphilia  may  iilao  give 
rise  to  a  diffuse  intei^stitial  formation  of  fibrous  tissue,  and  some  have 
claimed  that  this  should  be  considered  an  arterio-aclerotic  induration  rather 
than  a  true  interstitial  myocarditi8. 

Actinomjcosis  is  characiteriBed  by  the  formation  of  gray  or  yelIowiah- 
white  granuloinata  wliich  may  suppurate,  and  in  which  the  tjpical 
organiams  may  be  found. 

(8)  Atropht/. — This constitutes  the  simplest  form  of  regressive  interstitial 
change.  It  may  affect  the  heart  aa  a  whole,  and  be  a  part  of  a  general 
atrophy  of  the  body,  such  as  occurs  in  starvation  and  diseases  like  phthisis 
and  diabetes ;  or  it  may  be  local,  or  at  least  afifect  the  heart  to  a  greater 
extent  tlian  the  reat  of  the  body.  UBually  the  most  conspicuous  change 
is  in  the  muscle  cella. 

Simple  atrophy  may  arise  from  practicallj  any  condition  which  deranges 
the  normal  equihbriiim  between  the  evolution  and  involution  of  the  indi- 
vidual  celi.  It  is  of  common  occurrence  in  states  of  prem  at  ure  deeiiy,  in  ali 
wa8ting  affectioos,  particularly  malignant  disease  and  pulmonary  tubercu- 
losis,  and  in  atlections  geiierally  apeaking  aasociated  with  impaired  nutrition, 

The   heart  bas  a  amall  shrunken  appearance,     The  muscle  cells  aro 
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diminiahed  in  size,  aod  usuallj  darker  in  colour  from  the  presence  of  yellow 
pigment  granulea  Id  advanced  torms  met  with,  particularlj  in  seniJe  and 
cachectic  conditions,  it  may  assurne  a  di8tinctly  brown  aspect,  wh©n  the 
condition  is  commonlj  termed  "  brown  atrophy  "  or  "  pigmeiitary  atTophy/' 
Non-femiginoufl  granules  become  deposited  in  the  muscle  cella  tending  to 
congregate  at  the  extremities  of  the  nncleus. 

(9)  HypeTtTophy. — Cardiac  hypertrophy  must  be  viewed  aa  rather 
a  phy8iological  than  pathological  procesa  True  hypertr€phy  of  the  heart'8 
muscle  is  alway8  a  compen8atory  measure.  It  is  nature's  method  of  tissuring 
adaptation.  It  is  the  reactioo  to  influencea  making  for  a  disestablishment 
of  cardiac  equiiibration. 

HypeTtrophy  of  the  heart  freqiiently  arises  from  the  infiuence  of  per- 
aistent  eifort,  such  as  is  necea8arily  associated  with  many  forms  of  laborious 
work,  Snch  reaction  to  a  phyBiological  over-activity  is  well  aeen  io  black- 
smiths  aod  profesaional  ninners  or  rower8,  A  slight  amount  of  hypertrophy 
is  said  to  occnr  normaIly  in  pregnaiicy,  posaibly  as  a  C'ODSequence  of  in- 
Cieased  arterial  lensioo. 

Increased  activity  of  the  heart  from  nervouB  causea  may  lead  to  a  certain 
degree  of  increased  muscular  development,  as  la  seen  in  caaes  of  Graves* 
disease,  and  so-called  fimctiooal  taehyeardia.  In  most  of  tbeee  instances, 
however,  dilatation  aeems  to  precede  hypertrophy. 

The  most  marked  degrees  of  hypertrophy  are  fonnd  in  conditions  of 
valvulur  deficieiicy  and  states  of  high  arterial  tension. 

The  canses  of  cardiac  hypertrophy  may  thus  be  convenientIy  dirided 
into  (i.)  intrinsic  and  (ii.)  e^trinsic,  according  as  to  whether  they  arise  in  the 
heart  itself  or  originate  without  the  heart. 

As  wiU  be  sbown  when  conaidering  the  lesions  of  the  difilerent  valvea^ 
botb  insutliciency  and  stenosis  may  lead  to  conspiciious  hypertrophy. 
GQneralIy  speaking,  in  the  lat  ter  form  of  lesion,  since  it  is  U8uaUy  of  b1ow 
deyelopment  and  of  only  gradiially  increaaing  inten8ity,  and  because  also 
the  effects  of  the  mechanical  defect  become  chiefly  manifest  on  the  walls 
of  the  ciivity  immediately  behind  the  obstruction  during  ey8toIe,  hyper- 
trophy  will  be  the  first  and  earhest  secondary  change,  and  probably  the  most 
peraiatent.  While  in  valvular  incompetence,  especiaUy  when  rapidly 
establifihed,  diktation  is  ii8ually  the  first  and  most  noticeable  effect,  while 
hypertrophy  is  only  a  later  and  often  less  marked  effort  at  readjuatment. 
Impetliment  to  the  free  action  of  the  heart  may  lead  to  considerable  hyp6r- 
trophy,  as  is  freqiiently  seen  in  '*  adherent  pericardium/'  Probably  here 
dilatation  precedes  hypertrophy.  Frequently  also  there  are  associated 
endocardial  lesions.  In  conditions  of  rhronic  renal  disease,  particnlarly  in 
ihe  form  of  "  granular "  kidney,  very  estensive  hypertrophy  occurs.  The 
inorease  in  muscular  development  affects  chielly  the  ventricles,  and  mainly 
that  of  the  left. 

It  may  be  interesting  here  to  obeerve  that  in  old  age  the  heart  is  often 
found  increased  in  size.  Possibly  this  may  be  beet  explained  by  a  reference 
to  the  condition  of  the  Teašek. 

Aneuijsm  of  the  aorta  is  not  nece88ar0y  asBOciated  with  any  marked 
degree  of  hypertrophy.  When,  !iowever,  it  leads  to  any  appreciable  degree 
of  obstruction  which  is  qiiite  exceptional,  or  when  by  involvement  of  the 
first  part  of  the  arch  incompetence  of  the  aortic  valve  is  occasiontn^l,  enor- 
mona  increase  in  the  extent  of  the  walls  of  the  left  ventricle  may  be  found. 

In  pulmonary  obstruction,  aucb  aa  in  oaaee  of  chronic  bronchitia^ 
«Enphy8ema,  fibroid  conditions  of  the  luliga,  marked  hypertrophy  of  the  right 
ir©ntricle  oocurs,  whicb,  however,  is   not  limited  to  it,  but,  as  we  should 
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exp©ct  from  a  recognition  of  the  aolidaritj  of  the  heart,  the  left-aided  cavitie 
alflo  participate,  although  to  a  lesa  ext€nt 

"  Idiopathic "  hjpertrophj  is  practicaUy  an  iuiknown  and  rightlj 

carded  condition. 

H jpertrophy  of  the  heart  has  been  dmded  into  (L)  simple,  (iL)  eccentric, 
and  (iii)  concentric.  It  is  doubtful  if  the  last  form  ever  occurs.  In  elinical 
aod  pafcfiological  practice  the  aecond  form,  or  hypertrophy  with  dilatation, 
is  nsually  met  with, 

Tha  so  to  apeak  mere  mechanical  necesaities  play  a  determining  part. 
Thns  in  aortic  stenosis  almost  pure  hypertrophy  often  occurs.  In  aortic 
incompetence,  since  the  left  ventricle  fills  from  two  sources  at  the  same 
tirne  a  double  infliience  must  be  considered — one  destructive,  the  other 
constructiva  Hypertrophy,  how8ver,  caa  only  be  maintained  wheE  there 
is  adeqoate  nntrition  and  the  e^penditure  kept  well  within  the  cardiac 
iocome,    This  overstepped  dilatation  becomes  the  source  of  cardiac  downfalL 

It  muat  also  be  remembered  that  wheo  liypertrophy  is  associated  with 
marked  dilatation,  the  larger  the  cavity  the  greater  the  contractile  power 
required  to  empty  it 

True  hypt5rtrophy  consists  in  an  actnal  hyperplasia  of  the  individual 
muscle  cells.     I  o  inany  cases,  and  eapecially  in  youog  subjects,  a  numerieal^ 
increase  also  occure.  ^| 

Ali  parts  of  the  heart's  muscle  share  in  the  hypertrophy,  though  seldom 
eqaallj  so.  The  ventricles  8how  the  most  conspicuous  increase  in  size, 
The  papillary  muscles  are  often  greatlj  hjpertrophied  AD  degreeB  of 
hypertrophy  are  met  with.  Occa8iooaUy  the  heart  doubles  both  in  size  and 
weight. 

(10)  DegenerationB. — Impaired  nutrition  of  the  cardiac  tissues  leads  to 
degenerative  proceBses.  The  normal  protoplasm  suffers  regressive  change, 
and  is  converted  into  lesa  highly  developed  forms.  Degeneration  of  the 
cardiac  sfcructupea  is  alway8  to  be  looked  upon  as  an  involution  and  8trictly 
pathologicaL  Hard  and  sharp  linea,  however,  cannot  alway8  be  drawn 
between  the  differeot  varieties,  which,  in  not  a  few  cases,  tend  to  pasa  from 
one  to  the  other.  Stili,  generally  speaking,  aod  for  purposes  of  description, 
certain  more  or  less  diatinet  form  s  may  be  recognised, 

J^are7tchy7Tmtou$  Degeneration  or  Cloudy  Sivelling, — This  forme  the 
eimplest  of  regreseive  changes.  It  is  characterised  by  a  Bwelling  up  of  the 
cells  and  fibres,  the  protoplasm  becoming  Gloiidy,  and  forming  fine  free 
granules  with  indistinctneBS  or  disappearaoce  of  the  nuclei 

The  micro-chemical  reactiona  of  the  graaular  material  ehow  it  to  be 
albuminoid.  Should  the  procesa  be  arrested  at  an  early  stage  the  afifected 
cells  apparently  recover.  This  p08sibly  explain8  the  perfect  restoration 
which  occurs  in  not  a  few  cases  of  slight  degreea  of  dilatation  of  the  heart 

This  form  of  degeneration  is  met  with  particularly  in  the  cardiac  muscle 
cells,  and  occurs  as  a  reault  of  toxic  conditions.  It  is  common  in  most  of 
the  infectious  diseases.  In  typhoid  fever,  diphtheria,  and  septic  processes 
the  morbid  change  is  uBually  well  marked.  It  is  also  met  with  in  acute 
Brighfs  disease. 

Fatty  Degenefation, — This  is  one  of  the  most  frequent  pathological  con- 
ditions  atfecting  the  mjocardium.  It  ia  easentially  a  difierent  procesa  from 
fatty  infikration,  although  the  two  often  occiir  in  combination.  It  is 
characterised  by  a  conversioo  of  the  cellular  conteota  into  fat  elementa. 
The  change  occurs  at  theexpenBe  of  the  celi  protoplasm.  Ifc  may  take  plače 
throughout  the  mjocardium,  but  is  more  frequently  patchy  in  distribution. 
The  cells  have  an  indistinct  granular  appearance  due  to  the  accumulation 
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tof  minute  fattj  globiile&     In  advanced  cases  the  nucleus  also  disintegratea. 
lamic  aeid  stains  the  fattj  granules  black,  and  the  celi  afisumes  a  vacuolated 
'appearance  wben  the  fat  is  dissolved  out  by  ether. 

The  macroBcopic  characters  of  the  tissue  difler  8omewhat  aocording  to 
the  extent  and  duration  of  the  change.  The  *'  tabby-cat  striation  "  so  com- 
aon  in  permcious  ansemia  is  due  to  a  patchy  distribution  which  occurs 
ftpparently  qiut6  irrespective  of  any  alteration  in  the  local  vascular  supply. 
Fatty  degeneration  ocxjurs  in  a  large  number  of  conditione ;  in  fact,  any 
prolonged  morbid  state  leading  to  general  impairment  of  nutrition  is  liable 
to  produce  it.  It  is  common  in  ali  forme  of  aniemia,  but  partiuularly 
marked  in  the  "  pernicioua "  varietj,  and  in  toxic  states,  auch  as  from 
phoaphorus,  arsenic,  or  alcohoL  It  occurs  more  or  less  naturaUy  as  part  of  the 
general  disintegration  of  old  age,  but  here  probably  at  leaat  for  the  most  part 
in  asBociation  with  a  certain  degree  of  actual  vascular  disease.  In  pyrexial 
and  toxa2mic  condidons,  e8pecially  those  associated  with  the  infectious  fevers, 
it  is  common.  Some  casea  of  fatal  cardiac  8yncope  in  diphtheria  are  due  to 
this  cauae*  It  also  occurs  io  various  wasting  diseases,  and  is  frecjuent  in 
cancer,  chronic  tuberculoais,  and  ali  forms  of  cachexia  and  inanition.,  Fatty 
legeneration  may  also  result  from  local  disturbance  of  the  cardiiic  nutrition 
from  long>continued  increase  of  arterial  pressure,  and  e8pecially  when 
iis  leads  to  passive  venous  congestion.  The  aaaemia  and  atrophy,  secondaij 
coronary  obstruction,  usuallj  also  proceed  to  fattj  conversiou  of  the 
luscle  celLs  in  the  affected  area. 

Hycdin€  degeneration  seema  to  be  dependent  on  some  process  akin  to 
^coagulation,  whereby  the  celi  eontents  assume  a  vitreous,  shining,  trans- 
^ucent  appearance.  The  product  formed  is  a  stroogij  refracting  substance 
id  very  resistant  body,  being  insolable  in  water,  staining  yellow  with 
"  ne,  but  giving  no  reaction  with  chloroform  or  ether.  The  fibrous  tissue 
of  the  vesaels  are  specially  affected,  but  the  muscle  elementa  may  also 
manifest  the  change.  The  affected  textures  macro8copically  have  a  dis- 
tinctly  cloudy  appearance.  As  to  its  exact  pathology  there  is  mucb 
dispute,  bat  exGept  that  it  is  undoubtedly  a  manifestation  of  a  regresaive 
metabolism  of  the  ceU  little  can  with  certain ty  be  said.  It  ocx;ur8  particu- 
larly  in  toxtemic  oonditiona 

Hyaline  and  graoular  degeneration  frequently  occur  in  association  with 

iier  regresaive  nutritional  processes. 

DisBodation  of  the  muscle  cells,  which  has  been  described  as  '*  seg* 

mentary  mjocarditis/'  occurs  in  seveial  conditions  of  depraved  nutrition, 

^and  is  sometimes  met  with  in  cases  in  which  hyaline  and  other  forms  of 

legeneration  occur.    Some  have  cootended  that  this  looaened  and  separated 

*  oondition  of  muscle  cells  is  dependent  on  a  post-mortem  change. 

Mucoid  degeneration  is  occasionally  met  with  in  the  connective  tissueo 
of  the  heart,  occurring  perhaps  most  frequently  in  the  thickened  promi- 
.nences  of  sclerosed  valves.  The  atfected  patches  have  a  gelatinoua 
aoe. 
(11)  InJUtraitons. — Fundamentally  the  process  of  infiltration  is  quite 
distinct  from  that  of  degeneration,  although  trequently  found  in  association. 
Both  are  to  be  considered  as  eiadences  of  impaired  nutrition. 

CalcareotLa  InjUtration. — Deposits  of  Ume  salts  are  of  very  common 
106  in  connection  witb  the  cardio-vascular  mecbanism.  Usuallj 
Ihej  are  met  with  in  the  form  of  carbonates  and  phosphates,  but  sometimea 
iu  combination  with  salts  of  magneaium.  AH  parta  of  the  heart  may  be 
~  ivolvoil.  Oooaaionallj  calcareous  plates  are  found  in  old  pericardial 
Iheaious, 
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Scl0X)Bed  valves  commonlj  present  e^tensive  depoeition.     The  coronarj 
are   frequently   involved,  and   in    some   few   instances  even    the 
myocardium  becomes  the  seat  of  a  plentiful  deposition  of  lime  salta 

Calcareous  change  is  particiilarlj  liable  to  affect  the  valvea,  and  is  an 
important  factor  in  prodncing  and  maintaining  fonns  of  valvular  obstruc- 
tion.  In  sclerosed  valvea  large,  hard  nodular  or  irregular  masses  are  very 
Gomrnon,  and  go  far  to  render  the  segmenta  immobile.  mm 

Calcareous  deposition  is  said  to  occur  primarilj  as  a  manifesta  tion  or^ 
old  age,  but  it  wiU  eaiiaUj  be  found  to  have  taken  plače  in  structures 
alreadj  the  seat  of  degenerative  proceaees.  The  trne  pathogeny  of  the 
oondition  is  by  no  means  clear.  Apparentlj  local  lesions  present  conditions 
which  predispose  to  or  actuallj  prodiice  a  precipitation  of  the  lime  salts  or 
a  conversion  of  the  soluble  into  insolnble  compounds. 

Uraik  depodiion  is  said  to  occur  within  the  cardiac  structures  in  gout, 
but  if  such  18  ever  the  čase  it  is  quite  exceptionaL 

Lardaceous  injiltraiion  also  affects  the  heart  as  a  part  of  a  more 
general  involvement.  It  caonot  be  considered  as  of  any  apecial  clinical 
importapce.  The  coats  of  the  coronary  vessels  are  earliest  afifected,  but  in 
advanced  casea  the  basement  membranes,  fibrous  elementa,  and  even  muscle 
ceUs  majr  be  affected.  As  is  weU  known,  it  occurs  particukrlj  in  associa- 
tion  with  chronic  8yphiLis  and  states  accompanied  by  long-coutinued 
Buppuration. 

FaUy  injiliration  frequently  occurs  in  combination  with  fatty  degenera- 
tion.  As  already  indicated,  they  are,  however,  e8sentiaLly  differeut  pro- 
cesses,  the  former  characterised  by  a  mere  cellolar  deposition,  the  latter 
arising  from  acfcual  protoplasniic  couversion.  ^ 

Fatty  infilfcration  or  e^rdiac  hpomatosis  ia  commonly  but  a  part  of  a" 
general  obe8ity,  Deposition  of  fat  occurs  partieularly  in  the  pericardium, 
the  subepicardial  tissuc,  in  and  along  the  septum,  and  aroimd  the  base  of 
tlie  heart.  The  whole  organ  may  be  enclo&ed  in  a  paooiculus  adiposus, 
Where  exoeBsive  the  cardiac  action  may  be  much  impeded,  and  atrophy 
and  degeneration  of  the  muscle  cells  not  infrequently  result.  Rupture  of 
a  fatty  heart  has  occurred  8pontaneously  from  a  comparatively  trithng 
cause. 

Tiiis  condition  of  fatty  infiltration  arises  either  from  inerease  of  intake 
or  diminution  in  expenditure.  It  thus  occurs  in  large  eaters,  chronic 
alcoholicB,  or  in  states  where,  as  in  some  forms  of  ana^mia,  there  is 
diminished  oxidation. 

Certain  families,  and  woinen  particularly  in  advanced  niiddle  life,  ar@^ 
peculiarly  prone  to  develop  tliis  condition.  fl 

(12)  NecTons  forms  the  final  and  most  serioua  form  of  the  degradation 
processea     Actiial  desith  of  cardiac  tissue  may  occur  in  several  forms  :— 

Simple  $oftening,  constituting  cardiomalacia,  occurs  as  the  result  of 
obstruction  of  a  coronary  veesel  from  a  mechanical  or  non-septic  cause. 
When  a  large  branch  ia  in  vol  ved,  and  coiisequeotly  a  wide  area  of  muscle 
rendered  aniemic  and  8ubsequently  necrotic,  death  may  occur  from  rapidly 
estabUshed  cardiac  failure.  In  other  caees  the  softened  area  gives  way, 
and  allovvs  of  nipture  of  the  cardiac  wall,  with  escape  of  blood  into  the 
pericardium.  When  the  softened  area  is  absorbed  and  replaced  by  scar 
tissue,  a  cardiac  aneury8m  may  result. 

Uktration  or  molecular  necroeis  constitutes  a  very  important  feature  of 
malignant  endocarditis.  Here  the  microbial  invasion,  or  the  tosins  resulting 
from  their  growth,  produce  extensive  death  of  the  structures,  forming  the 
aftected  valve  or  mural  endocardium.    The  necrotic  tissue  becomes  entangled 
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rith  blood  aod  fibrm,  increasiog  the  production  of  the  fibundant  vegeta- 
tions  so  characteristic  of  this  form  of  eodoc^irclitis ;  eofteus  into  minute 
granules,  vvhich  are  washed  away  in  the  blood-stre^im ;  or,  being  detacbed 
in  fragmenta  of  varjing  size,  are  carried  along  and  lodged  in  some  diatant 
vefisel  as  emboli.  Such  accidents,  however,  are  not  limited  to  ulcerative 
endocarditis,  as  vnU  be  8howB  presentlj.  Sometinies  in  septic  endocar- 
ditis  the  valvular  tissue  jields,  so  producing  an  acute  aneurjsm  of  the  valve. 

Occaaionallj  necrotic  focd  are  met  with  in  the  oijocardiuni  due  to  the 
penetration  of  organisms  from  the  endocardium  or  their  couveyance  by 
means  of  the  coronarj  vessels.  An  embolic  phig,  proceeding  from  vegeta- 
tions  of  a  malignant  type,  may  lead  by  a  procesa  of  rapid  softening  to 
dilatation  of  a  coroiiary  arterj''  and  the  formation  of  an  acute  aneiirysm. 

Gttmmatous  and  ca^eous  necroms  are  only  very  exceptionally  met  with 
i  D  the  Bubetance  of  the  heart, 

(13)  Tumours, — Primary  gi"0Wth8  of  the  heart  are  very  rare,  and  Uttle 
more  than  j^iatbological  curioiiitie^.  Sarcoma,  fibroma,  myxoma,  and  myoma 
have  ali  been  described.  Some  are  said  to  be  of  congenital  origin.  Occasion- 
ally  they  assume  a  polypoid  form,  and  extending  into  the  cavities  of  the 
heart  may  produce  cyanofii8,  aud  give  rise  to  evidences  of  cardiac  obstruction 
and  muBCular  deficieney. 

Secondary  growth8  are  more  frequent.  They  may  either  be  of  a  carciao- 
matous  or  sarcomatous  type.  Melanotic  sareoniata  occnr  sometimes  as 
exten8ive  and  plentiful  8ecundary  depositions  in  the  myocardium.  Secondary 
nodules  of  growth  may  be  fonnd  embedded  in  the  walla  of  the  heart  or 
projecting  from  its  inner  and  outer  surfaces*  Sometimes  sarcomata 
extend  directly  to  the  pericardium  and  heart  from  tlie  mediastinum. 
Cancer  of  the  cesophagus  very  ej£ceptionally  extends  to  the  hi-art, 

(14)  Parasites  of  the  heart  are  very  rare  in  this  couDtry.     The  cy8ti- 
I3U8  form  of  the  Tamia  soHum  is  oocasionally  met  with,  and  is  said  to 

''"oecur  most  fre4tieDtly  in  the  walljs  of  the  left  ventricle.  It  varies  in  size 
from  a  pea  to  a  marble.  Hydatids,  or  the  cyBtic  form  of  Tmnia  echino- 
coeetiB,  maj  develop  into  cyBts  of  considerable  si^e,  "ttTien  rupture  oocurs 
into  the  cardiac  cavities  embolism  of  the  puhnonary  or  sy8temic  veaselB 
maj  result. 

Theee  |iarasitic  involvements  of  the  heart  are  of  bnt  little  clinical 
importance,  aud  do  not  call  for  further  consideration  bere. 


IIL  Effbcts  of  Cardiac  Bisease 

Many  of  the  8econdary  results  of  cardiac  disease  are  chiefly  of  import- 
ance  fhmi  their  clinical  aignificance,  and  are  l^est  dcalt  with  from  that 
fttandpoiut.  For  the  present  purpose  it  will  be  Buthcient  to  indicate  ouly 
ihe  bijidiiig  patholctgical  feiitures  of  praetical  interest 

Ptusivt  venoua  congestion  ia  one  of  the  most  important  of  the  coit- 
sequence8  of  cardiac  failure.     Ita  easential  character  is  blood  stagnation. 

Cyanosu, — Every  venoualy  cougeate-d  tisaue  tends  to  assume  a  deep  red, 
Uvid,  or  eveu  bluish  tint.  The  condition  arises  from  any  cause  im{>eding 
due  aaration  of  the  blood.  In  many  forms  of  congenital  defect  of  the  lieart 
it  is  a  sp6cially  conspicuous  feature  (morbus  cifiruleu«).  In  more  or  lees  ali 
cases  of  cardiac  failure,  when  the  right  cavities  Ijecome  diBttHided  oyanoai9 
ADpears«  and  deepens  in  inteoBity  witb  the  progreaBing  emltarrasament 
of  tho  puimonary  circulation,  Cyano8ifi  is  especialiy  marked  in  many 
eaees  of  mitral  stenosia  It  m  alBO  a  conspicuous  feature  in  moet  caaes  of 
primar}'  mu.sclc  failura 
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The  cjanosed  tissues  vary  in  colour  from  a  slight  duskj  red  to  a  deep 
piirple-bkck.  The  most  intense  degrees  are  best  seen  in  peripheral  parts 
of  the  circulation. 

Pasdvt  Hyp€rwmia  of  tke  Lungs. — Passive  pulmonarj  congestion  is 
Bometimes  asaociated  with  puliiionarjr  cfedeina.  Venous  engorgement  may, 
however,  be  an  earlj  rcsiilt  of  cardiac  diseaae  and  long  maintained  as 
almoet  the  onlj  Berious  efifecfc.  It  is  met  with  in  its  most  rnarked  fonn  ia 
niifcral  stenosis,  in  which  the  piilmonarj  tissuea  may  be  subjected  to  passive 
hjpera^niia  for  year3  before  the  failiire  of  the  right  ventricle  aUow8  establisb- 
ment  of  a  general  venoas  eugorgement.  This  increaae  of  pulmonary 
presBiire  is  often  in  cases  of  mitral  disease  relieved  from  tirne  to  tirne  by 
hfiBmoptysi9,  which  may  thua  prove  a  beneficial  accident  in  the  young 
subjects  of  mitral  stenoais. 

As  the  reauit  of  long-eontinued  passive  congestion  the  lungs  may  pass 
into  coiiditions  of  so-called  "  red "  and  "  brown  induration."  A  cyanotic 
liing  ia  of  increased  conBiBtency,  its  elasticity  dimioished,  and  generaUy 
increaaed  in  weight,  thongh  often  lesaened  in  size.  In  colour  it  varies  from 
a  red  to  a  deep  browii,  accoitiing  to  the  degree  and  duration  of  the  engorge- 
ment,  The  connective  tisaue  is  U8ually  increased  and  the  air  vesicles 
diminished  in  Biz%  while  their  walLs  are  thickened,  The  capillaries  are  much 
distended,  tortuous,  and  ha^morrbages  readily  occur. 

"  Nutraeff  '*  Live7\-^Thei  hepatic  tissue  is  one  of  the  first  to  fall  under 
the  intluencea  niaking  for  passive  hvpei^uiia.  Failiire  of  the  heart  to 
empty  its  right-sided  ca^^ties  necesaarilj  interferes  with  the  return  of  the 
blood  fram  the  inferior  vena  cava.  Passive  hyperaemia  of  the  hepatic  veina 
ensueSi  and  if  prolonged  leada  to  such  changes  in  the  appearauce  of  the 
Uver  substance  as  is  aptly  characterised  by  the  terms  "  myriBticated  "  or 
"  nutmeg/'  The  organ  is  often  enomioaslj  enlarged  and  much  increased  ia 
weight.  In  states  of  venous  congestion  the  sponge-like  adaptability  of  the 
organ  becomes  of  considerable  practical  importance,  The  liver  substance  is 
dark-red  in  colour,  and,  as  seen  through  the  amooth  and  stretched  capsule, 
ha  a  a  mottled  appearanee.  On  aection  the  large  veins  are  found  distended, 
but  after  death  the  alteration  in  blood-pressure  aUowa  the  thin'Walled 
vessels  to  collapse  and  the  liver  to  shrink  to  a  considerable  estent,  so  that 
frequeQtly  the  x>athologiat  finds  an  organ  which  doea  not  correspond  in  aize 
to  that  mapped  out  during  life, 

The  cufc  eection  of  a  "  nutmeg "  liver  presents  a  mottled  appearanee ; 
the  central  part  of  each  lobule  is  of  a  dark  reddish-brown  colour,  due  to 
distension  of  the  intra-lobular  vein  and  engorgement  of  the  capillaries,  with 
atrophy  of  the  adjacent  liver  cella,  The  peripheral  zone  of  the  lobule  is  ol 
a  gray  or  yellow  colour,  due  to  extenaive  fatty  changes  in  the  liver  cells 
and  in  advanced  cases  the  atrophy,  degeneration,  and  pigmeutation  witl- 
bile  may  be  extenaive, 

"  Cyanolic  "  Spletn,— The  splcen  participates  in  the  results  of  obstructioi 
to  the  portal  blood-flow,  hence,  in  most  cases  where  the  efifecta  of  impede< 
blood -flow  from  cardiac  disease  are  transmitted  to  the  liver,  the  spleej 
Booner  or  later  participates  in  the  portal  venous  engorgement.  It  i 
interestiug  to  note,  however,  that  the  capillaries  of  the  Uver  may  long  sne 
ce8BfulIy  act  the  jmrt  of  a  protective  butfer  to  the  portal  8ystem.  A  cyanoti 
spleen  is  of  a  dark  purj^ilish-red  colour,  firm  in  consi8tency,  tough,  and  m 
readily  frial>le.  It  is  generally  enlarged  to  some  extent,  but  not  ahvays  s 
In  cases  of  congestion  from  hepatic  cirrhoaia  the  spleen  is  U8ually  muc 
larger  and  heavier  t  ban  when  of  "  cardiac ''  origin. 

Passive  congestion  of  ihe  gasiro-iniesiiiial  trdot  ia  U8ually  well  marki 
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in  cases  djing  from  progressive  beart  failure.  The  veins  of  the  stomach 
and  intestines  are  engorged,  the  miicous  membrane  8WoUe!i,  aod  frequeiitly 
small  hflemorrhages  are  prcsent.  It  is  important  to  note  that  cjanotic 
conditions  of  tliese  etructures  readilj  pasa  in  to  a  sta  te  ol'  actual  intlamma- 
tion.  It  is  quite  commoa  to  meet  with  e\idenc^8  of  gastro-inteatinal  catarrh 
in  fatal  c-ases.  Htemorrhoids  and  Bometimes  cesophageal  varices  may 
oocur. 

Pasfiive  venous  congestion  of  the  pancreatic  and  other  brauches  of  the 
portal  velo  lead  to  impairment  of  the  fimction  of  the  organ  concerned,  and 
the  eogorgement  of  the  peritoneum  leads  to  the  estabUshmeot  of  ascites ; 
and  in  long-standing  casea  chronic  indurative  proceaaes  8eriou8ly  damage 
the  absorjitive  properties  of  the  peritoneum.  Special  note  should  be  made 
of  the  porcelain-like  thickening  of  the  capenle^  of  the  liver  and  spleen,  and 
jDther  parts  of  the  serons  membrane  of  the  abdomen  met  with  in  long- 
mding  casea  of  ascites  of  cardiac  origin. 
Cyanotic  kidnejs  are  met  with  in  aU  casea  of  long-contmued  heart 
diseaae.  The  organs  are  enlarged,  increased  in  weight,  of  firm  eonsiatencj, 
haviiig  a  dark  brownish-red  coloiir  and  with  prominent  stellate  veins.  The 
capsnle  maj  not  separate  very  readilj,  hnt  tbe  surface  is  generally  moder- 
ately  smooth.  OccaaionalIy  old  scar-Uke  depressions  ar©  met  with,  Both 
oortex  and  medulla  are  increased  in  extent,  of  a  dnll  red  or  purplish  colour, 
with  the  venie  recUe  and  glomeruh  often  prominent.  Microscopic  examinatioa 
8how8  great  distension  of  the  veins  and  nsually  diatinct  changes,  mtiinly 
degenerative,  in  the  i\^nal  epithelium.  In  many  instances  it  is  clear  that 
no  hard  and  sharp  Une  can  be  made,  either  pathologically  or  clinicallj, 
between  states  of  venous  stasis  and  actual  intlammation.  It  is  certain  that 
in  the  kidnej  conditions  of  the  former  readi!y  merge  into  those  of  the  latter. 
In  cyanotic  kidneys  minute  hcTniorrbages  are  freqnently  foimd,  as  also  pig- 
ment granules  in  the  cellsi  and  not  uncommon!y  hyaline  casts  in  the 
tubulea* 

Congestion  of  the  genital  organs,  when  occurring  in  the  iemale,  may  be 
of  importance  in  explainiQg  the  occumence  of  menorrhagia  or  metrorrhagia. 
Passive  hi/percfTnia  of  the  superior  vena  cava  and  iU  branches  is  mani- 
by  engorgement,  and  sometimes  by  tortiio8ity  of  the  veins  of  the 
'  neck  and  faee,  Special  reference  may  here  be  made  to  certain  curious  cases 
of  **  alooholic  *'  heart,  which  ohnically  much  resemble  cases  of  mediastinal 
tiimour  at  the  first  glance — the  venous  engorgement  and  drop8y  of  the 
head  and  neck  and  up]ier  pari  of  the  trunk  and  iip]>er  e^tremities  being 
often  extreme. 

Tho  brain  and  its  membranes  are  also  involved  in  the  venous  dietension, 
and  this  explaina  many  of  the  troublesome  cerebral  manifestations  met  with 
cardiac  casea. 

Lacai  anamia  occaBionally  occurs  aa  a  leeming  conseguenoe,  or,  at  least, 

lent  of  cardiac  disease.      In   maiignant  endocarditis   genecral 

of  rapid   production   may  be  very  marked.     Mitral  stenosia  io 

dtimes  found  in  young  chlorotic  femalea.     Cardiac  dilatation  is  by  no 

\  ezceptioual  in  siiojde  anai^inia.     A  fatty  and  ancemic  heart  is  some^ 

the  only  explanation  of  a  fatal  syncope. 

Dro]^  forma  one  of  the  most  important  con8equenc6ft  of  cardiac  fiiilure. 

I  tnineudation  may  occur  into  the  subctitaneous  tissues  constituting 

%,  into  the  tcxture  of  organs  as  in  pulmonary  oedema,  or  into  seroua 

uvitteii  fonning  hydrothorax,  hydroperitoneum,and  ascites,    Several  factora 

f  a  part  in  it«  prmluction,     Mechanical  obstruction  to  the  return  of  venous 

1,  alteration  in  the  waUs  of  the  blood-channels,  depraved  couditions  of 
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the  blood  and  cleraogenieiit  of  th€  Ijmphatic  circulatioo,  niay  ali  be  of 
importance*  The  first,  however,  fomis  the  most  e\ideBt  explanatioii,  Im- 
pedimeat  to  the  retiirn  of  venous  blood  ia,  as  already  inditated,  the  most 
coBstant  and  striking  feature  in  cardiac  failure.  Generallj  gpeaking, 
when  dropsjr  occurs  it  is  more  or  less  proportional  to  the  degree  of  venous 
engorgement.  Thia,  however,  is  not  always  so.  In  manj  cases  very 
advanced  degrees  of  cardiac  disease  may  be  attained  \vithout  any  sign  of 
drops/,  although  it  maj  apfj^ar  almost  suddenlj  shortly  l«fore  the  end. 
Hence,  although  there  ia  some  evddence  in  tavoiir  of  the  contention  that  no 
dii"ect  relationship  exi8ta  betweeii  the  amoiint  of  heart  diaease  and  dropej, 
it  must  l>e  inaisted  npou  that  iisually  dropsj  develops  with  the  failure  of 
the  vigour  of  the  tardiac  muHcle,  and  in  most  instanees  is  essentiallj  pro- 
portional to  and  progresses  with  the  muscidar  embarrassment. 

It  v^ill  lie  Bhown  elaewhere  liow  readilj  a  heart  in  unstable  equilibrium 
may  be  iuHuenc^d  hj  comparativelj  trifiing  ageneies,  and  the  adjuatments 
of  compensation  which  depend  on  muscular  adaptiveness  maj  be  suddenlj 
upset,  so  aUowing  of  the  rapid  development  of  dropsj.  A  readjustment 
may  be  followed  by  as  rapid  a  disappearance  of  the  transuded  fluid.  The 
importance  of  sucli  prediaiKising  influences  as  a  severe  ac^ident,  mental  shock, 
acute  disease,  and  the  like,  canuot  be  over-estimated  in  clinical  work* 
Mechanical  conditions,  \vhich  in  health  vvould  have  no  appreciable  influence, 
may  in  cardiac  derangement  prove  sufficient  to  determine  the  occurrence 
and  regulate  the  distribution  of  serous  transudatioo.  The  common  occur- 
rence of  oidema  of  the  feeb  and  legs  in  early  or  slight  fomis  of  cardiac 
asthenia  are  sufficient  proof  of  this. 

But  a  merelj  mechanical  \^ew  is  iar  too  Umi  bed  to  explain  ali  the 
causation  of  drupay  in  cardiac  diaease.  Disturbance  of  the  nervoiis 
mechaniam,  altered  nntrition  of  the  walls  of  vessels,  impoverished  conditions 
of  blood,  will  lead  to  transudation,  and  in  some  heart  atlections  there  is 
reas<3n  to  believe  that  some  distinct  derangement  of  a  peripheral  mechanism 
niay  be  the  true  explanation-  It  is  onlj  bj  admitting  such  a  view  that 
one  can  explain  the  curious  localisation  of  ctdema — as,  for  example,  that 
over  the  sternum  and  s^icrum,  or  even  into  the  scalp,  such  as  is  by  no  means 
exceptional  in  cases  of  alcohohc  muscle  failure. 

Comparativelj  little,  however,isknown  as  to  the  local  conditions  making 
for  an  increased  permeabihtj  in  cardiac  conditions.  In  long-continued 
fltates  of  vascular  derangement  nutritional  changes  muat  of  necesfiitj  occur 
in  the  vessel  waUs,  and  probal)ly  teud  greatly  to  maintidu  tendencies  to 
transudation. 

It  must  also  be  rememliered  that  in  most  cases  of  cardiac  failure  there 
are  inJiuences  grefitlj  impairlng  the  normal  Ijmphatic  circulation,  since  the 
integritj  of  the  latter  L^  necessarilj  in  great  part  dependent  on  the  perfect 
adaptabilibj  of  arterial  and  venous  blood-pressure. 

It  must  aLso  be  admitted  that  ana^mia  maj  be  a  factor  in  the  subjecU 
of  ordinar  J  valvular  he^irt  diaease,  so  to  speak,  promoting  crdema. 

The  dropsical  etfusion  is  usuallj  a  transparent  jenow  or  jeUovvish  greei 
fluid,  with  few  or  no  cellular  elements,  shomng  no  tendency  to  spontaneou 
coagulatiou,  of  low  specific  gravity  and  eontaining  but  Uttle  albumin  or  othe 
Bolids.  The  tluid,  however,  probablj  variea  in  character,  as  would  seem  t 
ba  sufficiently  Bhown  by  the  free  running  or  othenvise  through  a  Southej 
trochar. 

(Edema  of  the  lungs  is  of  epecial  importance  in  heart  disease.  Uauallj 
develops  in  orgaos  the  nutrition  of  which  has  V)eeD  long  impaired.  Occ; 
sionallj  it  arises  with  startHng  rapiditj.     The  lungs  are  large  and  bulk 


HEAKT,  MrOCAEDIUM  AND  ENDOCAEDIUM 


357 


much  increased  in  eize  and  weight,  pale,  and  pit  on  pressure.  On  section 
clear,  frothy,  serous  fliiid  eacapes  often  in  enormoua  quantities. 

Tlirojnbosis,  Emholism,  and  Infarction, — Thrombosis  may  occur  as  a  con- 
sequenc©  of  endocarditis  and  morbid  changes  in  the  Uning  of  the  heart  and 
vefisels.  It  iB  comrnon  in  dilatation  of  the  cardiac  cavities,  and  also  arises 
8econdaiy  to  embolic  obstruction,  Eeference  has  akeadj  been  made  to  the 
oocurrence  of  thrombosis  in  the  cardiac  cavities  and  coronary  veeaels 
Local  clotting  alao  sometimes  oocurs  in  heart  caaes  in  the  peripheral  vessels 
when  the  propukive  force  of  the  organ  has  suffered  much  diminution. 
Occasionallj  local  o^dema  of  an  ex  tremi ty,  developing  as  a  terminal  con- 
dition,  is  found  to  have  been  due  to  a  thrombus,  Local  coagulation  may 
aflFect  either  the  arteries  or  the  veina ;  when  of  embolic  origin  it  is  of  course 
alway8  arterial  The  medium-aized  vessels  seem  to  be  most  prone  to  be 
involved 

The  emboliis  occurring  in  cardiac  disease  is  commonly  formed  by  blood* 
dot,  but  sometimes  it  may  arise  from  a  det^iched  fragment  of  a  caleified  valve, 
a  portion  of  vegetations,  or  parts  of  a  Boftening  thrombus.  In  endocarditis 
emboliam  is  common*  It  also  frequently  occurs  in  caaes  of  diiated  heart, 
and  particularly  in  snch  casea  of  valvular  diseaee  as  mitral  stenosis,  where 
cardiac  thrombi  are  especially  hable  to  form  between  the  mnaculi  pectinati 
of  the  left  aiiricle,  in  the  !eft  anricular  appendix,  and  around  and  between 
the  columnte  caroeae  of  the  left  ventricle,  The  manifestations  of  embohem 
vary  according  as  to  whether  the  obstriicted  vesael  is  fiirnished  witli  a  free 
anastomoais  or  is  terminal  In  the  former  the  effects  are  U8ually  temporary 
and  comparatively  trivial  Obstruction  of  so-caUed  end  arteries,  such  as  the 
puk]ionary,  renal,  splenic,  and  coronary  arteries,  the  central  artery  of  the 
retina  and  the  nutrient  arteries  of  the  brain,  to  which  may  also  be  added  for 
practical  purposes  the  superior  meaenteric  artery,  lead  to  results  more  or  leas 
aerious,  and  frequently  producing  permanent  defect.  The  conBequenceiB  of 
8uch  blocking  are  engorgement,  h^morrhage,  or  necroais  occurring  6eparately 
or  in  combination* 

Acute  anenry8ms  may  arise  in  the  cerebral  and  coronary  vessels  as  a 
result  of  emboUc  blocking  in  mahgnant  endocarditis, 

Haemorrhagic  infarction  of  the  lungs  is  an  almost  constant  accident  of 
aei^rere  cardiac  disease.  The  affected  portion,  varying  in  size  from  a  minute 
patch  to  a  masa  invol\^ng  the  greater  part  of  a  lobe,  ia  rendered  solid.  of  a 
deep  red  colour,  and  often  wedge-sliaped.  The  lung  alveoU  are  distended 
with  blood,  and  the  adjacent  veseels  engorged.  Freqnently  an  "  embolic  " 
pneumonia  in  the  neighboiirhood  of  the  infarct  greatly  extends  the  area  of 
consolidation.  Some  pathologists  claim  that  many  of  the  fJulmonary  infarcts 
are  not  of  embolic  origin,  but  are  to  be  looked  upon  as  true  ha»morrhagea 

Benal  infarcts  are  c-ommon  in  heart  casea  Thev  are  u8uaUy  of  the 
white  variety*  preseuting  yellowi8h-wliite  wedge-8haped  areas  with  the  btse 
at  the  surface  of  the  cortex,  and  generaUy  with  a  surrounding  zone  of 
hypenemia, 

Splenic  infarcts  often  aasume  considerable  dimensions.  Varioua  groda- 
tiona  between  the  vrhite  and  the  red  occur.  Commonly  they  form  Iflfge 
wedgfj-Bhapcd  but  sometimes  irregular  yellowi8h  wliite  areas  sunoanded 
hj  a  zone  of  congestion. 

Obstruction  of  the  cerebral  vessels  leading  to  infarction  of  the  hmin,  as 
it  inay  bo  eonsidered,  u8uaUy  prodnces  a  simple,  whit6  softening  or  encephalo- 
malacia ;  but  in  some  cases,  as  for  example  in  malignant  endocarditis,  there 
maj  be  red  softening,  or  even  such  copioua  hnemorniage  aa  to  obliteiate  ali 
mimoce  of  the  producing  embolua. 
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Infarction  of  the  myocardiuiii  majr  itself  occur  from  embolism  of  the' 
eoronai7  vessek.     It  leada  to  a  condition  of  mrdiomakicia,  but  occasionally 
a  difitiDet  "  liaimonhagic  infarct "  is  produced.  ^m 

In  heart  caaes  it  is  hj  no  nieans   uncomrnon  for  the  pathologist  t€»^ 
di8Co%'er  depressed,  ptickered  cicatrices  and  reninanta  of  eciir  tissue  in  the 
fipleen,  kidnejs,  and  lungs,  evidencing  the  ocx?urrence  of  previoua  infarction. 

Reference  nmj  here  he  made  to  the  fact  that  in  most  c^ises  of  malignant 
endocarditis  the  resulting  infaretsare  iisually  ainiple,  preaenting  no  tendencj 
to  undergo  snpporation,  althongh  in  some  of  tlie  pjtemic  varieties  distinct 
abBcesses  reault. 

ffwmorTkaffes  are  of  conimon  occurrence  in  heart  disease,  UsuaUj  they 
are  associated  with  states  of  paaaive  hjper^emia,  emboUsm,  or  infarction, 

Numeroiis  minute  cntaneous  heemorrhages  are  frequentl j  met  with  in 
the  final  stagcB  of  cardiac  atiection,  being  particnlarlj  connuon  abont  the 
wri8t8   and   baek   of  the   hands,  bnt  especiallj  met   witii   in   the   lower  ™ 
extreniities.  H 

In  mahgnant  endocarditis  h^emorrhages  into  the  aldn  and  mucons 
membran es  are  of  common  occurrence. 

Such  forms  of  heemorrliage  as  epistam,  hfemoptjBis,  hj^matemeais, 
apoplexy,  ha^matnria,  and  metrorrhagia  wiU  be  beat  dealt  with  cUnically. 

AUered  Blood  States. — From  what  haa  been  aaid  regarding  the  6econdary 
antemia  and  hyperaeniia  occmring  in  heart  disease  it  will  be  manifest  that 
profonnd  changes  must  occur  in  the  blood. 

In  malignant  endocarditia  lencocyto8ia  ia  iiBually  well  marked,  and  may 
prove  of  diagnostic  service. 

In  cyanosia  the  blood  ia  visibly  darker  than  normah  Its  den6ity  ia 
increased  The  hoemoglobin  is  raised  in  amount,  and  hoth  fonna  of 
corpuscles  increased.  This  increaae  is  said  to  occiir  in  congenital  as  well  m 
acquired  forma,  and  in  both  primary  and  8econdary  cardiac  failure.  Snch 
changea  are  apparently  not  to  he  explained  hy  a  mere  concentration  of  the 
blood  arifiing  from  tranandation  of  its  more  watery  parts,  neither  ia  it  alto- 
gether  corapensatory  to  the  cyano8i8,  hut  are  due  probably,  as  Gibson  suggests, 
to  the  fact  that  the  fnnctiona  of  the  corpuscles  being  lessened  the  tear  and 
%vear  \vhich  they  undergo  is  reduced,  and  the  duration  of  their  individual 
existence  prolonged.  It  ia,  howcver,  not  clear  if  the  condition  of  the  blood 
in  the  superficial  and  more  accessible  parts  may  not  vary  from  that  in  the 
deeper  regiona  of  the  body, 

Jaundke  m  a  common  condition  in  advanced  stages  of  heart  diaeas^.  It 
is  generally  indicative  of  the  degrae  of  engorgement  of  the  Uver,  hut  may 
arise  from  an  intercurrent  attack  of  gastro-intestinal  catarrh.  which  is  hy 
no  means  rare  in  cardiac  affections.  In  some  cases  of  malignant  endocarditia 
well-marked  icterus  appears,  and  very  intense  jaundice  is  often  eeen  towarde 
the  end  of  mitral  cases. 

Tox€rmia  occurs  in  the  final  stage  of  aome  few  heart  caaea,  particularly 
malignant  endocarditis;  hut  in  the  greater  number  of  fornis  of  cardiac 
leaion  there  ia  not  much  evidence  of  toadc  involvement  unless  CO^  be 
included. 

Mutritiorial  changes  are  Bpecially  noticeahle  in  congenital  heart 
disease,  or  lesiona  established  early  in  life, "  clubbed  fingers  "  particnkrly 
hecomiiig  very  marked.  In  a  few  cases  of  aortic  incompetence  failure  of 
nutrition  occurs  for  which  there  is  no  obvious  cause. 

Mnpture  of  tke  htartf  although  sometimes  described  as  "  spontaneous,"  is 
probably  in  most  if  not  in  ali  casea  to  be  looked  upon  as  a  terminal  reault 
of  antecedent  disease.     UBualIy  lesiona  of  the  coronarr  vessels  are  present, 
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but  these  and  the  changes  observed  in  the  mjocardium  are  referred  to  else- 
where. 

Sudden  dmth  is  one  of  the  most  eiriking  of  the  pathological  aod  clinical 
effects  of  cardiac  diaease.  They  are,  however,  not  nsuallj  so  closelj  cou- 
nected  aa  is  generallj  conaidered  to  be  the  čase.  It  is  rare  for  death  to 
occur  without  some  evidence  of  cardiac  embarrassment  having  been  preselit 
In  not  a  few  cases,  however,  the  final  etagea  may  be  rapidlj  possed  through. 
More  UBuallj  cardiac  failiire  ia  progresaive,  and  takes  tirne  for  its  evolution. 
In  valvnlar  aflections  sudden  death  is  peculiarlj  aasociated  with  aortitj 
ineompetence.  We  have  alao  met  with  aeveral  instances  of  sudden  c-ardiac 
failnre  in  aortic  stenosis,  a  lesion  not  uauallj  supposed  to  lead  to  such 
result.  In  mitral  afiections  death  is  generallj  8low.  In  some  caaes  of 
muscle  failure,  soch  as  are  so  common  in  alcoholics,  sudden  death  is  by  no 
means  infreqnent.  Degenerate  conditions  of  the  mjocardium,  as  in  the 
notorious  "  fattj  heart,"  and  disease  of  the  eoronarj  arteries  alao  &eqa6ntlj 
lead  to  a  Uke  termina tion,  in  the  latter  čase  angina  pe^toris  supervenijig, 

A  considemtion  of  the  intrinsic  effects  of  cardmc  lesions,  such  as  hjper- 
trophj,  dilatation,  and  other  changes  involving  the  mjocardium  and 
endocardium,  may  be  best  left  nntil  the  more  important  individual  leaions 
are  described.  The  mechanism  of  compensation  will  be  more  clearlj  under- 
stood  after  the  vtirious  special  valvular  lesions  have  been  dealt  with, 

B,  SPECIAL  PATHOLOGY 

Having  now  completed  onr  general  survej  of  the  etiological  factors  of 
heart  disease,  and  considered  the  morbid  processes  and  their  effects,  it  be- 
comea  nec68sary  to  describe  the  individual  lesions  met  with  in  the  more 
important  forma  of  cardiac  disease. 

I.   ENDOCAEDmS 

Dtfinition. — An  inflammatory  process  invohing  the  internal  or  lining 
membrane  of  the  heart,  and  especiallj  the  valves. 

Gentnd  EtiolQgy, — ^Considerable  uneertaintj  exist8  as  to  the  relative 
importance  to  be  attached  to  the  different  caiisal  factors,  and  hene^  a 
perfectlj  satisfactory  etiological  grouping  is  not  at  present  available. 
Manifestlj  the  irritaot  must  in  ali  cases  reach  the  endocardium  by  means 
of  the  blooi  In  most  forma  of  endocarditis  miero-organisms  have  been 
dincovered,  and  manj  pathologists  claim  that  aH  varieties  are  of  microbic 
origin.  The  so-called  *'  mal^^nt "  cases  are  undoubtedlj  due  to  para- 
sitic  invasion,  and  hence  to  them  the  term  "  infection  "  is  strictljr  appro* 
priate.  The  exact  canse,  however,  of  the  "  siiiiple  "  or  "  benign  *'  fonns,  such  ae 
ans  more  particularly  associated  with  acnte  rheumatism,  stili  remains  obscure, 
and  is  likely  to  continue  so  until  the  trne  natnre  of  the  rheimiatie  excitant 
\si  demonstrated  Some  f)athologista  hold  that  while  **  malignant "  or  **  in- 
fective"  endocarditis  is  due  to  virulent  micro-organisms,  "simple"  or 
'*rheumatic"  endocarditis  reflults  from  the  action  of  attenuated  forms. 
Hovrever  this  may  be,  certain]y  both  pathological  and  clinical  gradationa 
can  be  traced  in  the  fonns  of  endocarditis,  and  there  is  something  in  favour 
0f  the  view  that  the  varying  leaions  really  represent  dilfarent  degrees  of  in- 
teiiiity  of  eBsentiallj  the  same  process.  But  it  is  quite  possibla  tJbat  certain 
tozins,  including  the  more  or  less  hypotheticaI  '*  rbeumatic  *'  toxin,  are 
capablfi  of  initiating  the  morbid  condition.  It  wiU  thus  be  manifest  haw 
diMirable  it  is  at  present  to  lay  aside  hard  and  sbarp  definitionSi  and  to  uee 
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crar  avaUable  groupings  mamly  as  meaiis  whereby  a  more  intimate  know- 
ledge  of  the  diSerent  etiological  factors  may  be  attained,  and  a  more  perfect 
clasaification  rendered  possible. 

Classiji^alion. — It  has  loog  been  cuatomarj  to  diatinguish  (1)  aimple  or 
benign  from  (2)  malignant  endocarditis,  and  Ion  clirdcal  aa  well  as  patho- 
logical  grounds  Buch  di%iaioo  maj  well  be  retained,  and  in  accordanee  with 
the  same  we  shall  consider  the  two  varieties  eeporatelj. 

Other  classifications  are  also  adopted: — L  According  to  the  severitj 
and  duration — ^(L)  acute,  (ii.)  eubacute,  and  (iii.)  chronic.  2.  Dependent 
upon  localisation— (i.)  valvnlar  and  (ii.)  mural  3.  When  the  lesion 
appears  origlnal!y  8trictly  local,  and  there  is  no  evidence  of  any  channel  of 
infection,  it  is  convementlj  spoken  of  aa — (i.)  primarj  or  protopathic,  while 
in  the  majoritj  of  cases  it  is  mamfestly  (ii.)  aecondary  or  denteropathic. 
4  According  to  the  character  of  the  lesion  cases  are  divided  into  (i)  warty 
or  verrucose,  (ii.)  polypou6  or  villous,  (iii.)  ulc^rative,  and  (iv.)  suppurative, 
Combined  forma  are  ^also  frequenfc.  5.  Judged  by  the  tendencies  and  con- 
8ecj[nences  of  the  procesa,  the  endocardites  have  been  dimlmi  into  (L)  necrotic 
or  destructive;  (ii.) proliferati ve, forma tive,orscleroaing;  and  (iii.)  adhesive. 


SlMPLE   ENDOCARDITIS 


4 


excitmg 


Syn. — Benign,  rheumatic,  papillary  endocarditis. 

Simple  endocarditis  is  met  with  in  varjing  degrees  of  8everity,  and  (i,) 
acnte,  (ii.)  Bubacute,  and  (iii.)  chroaic  varieties  are  usuaUy  described.  A 
consideration  of  the  chronic  form  may  be  best  deferred  until  valvular 
diseases  are  dealt  with.  The  acute  simple  variety  alone  need  be  men- 
tioned  here, 

Miologi/. — At  present  it  is  impossible  to  clearly  distinguish  between 
and  mercly  predisposing  iiifluences.  While  severa!  canses  are 
usuaUy  snggested,  one  causal  agent  standa  out  as  pre-eminent — rheumatiam, 
Many  consider  it  as  sometimes  a  primarj  rheumatic  maoifestation.  Cer- 
tainiy  endocarditis  occurs  in  association  witli  acute  polyarticular  rheumatism, 
or  "  rheumatic  fever/'  in  proportions  variouslj  estiinated  aa  from  20  to  80 
per  cent.  The  younger  the  aubject  the  more  common  the  association. 
It  is  sometimes  said  that  the  more  violent  the  articular  rheumatism,  the 
greater  the  coincidence  of  endocarditis,  but  in  a  large  number  of  caaes  it 
develops  in  association  with  very  mild  or  even  unrecognised  attacks  of 
rboumatism.  The  first  attack  of  rheumatic  fever  usually  proves  more 
damaging  than  later  ones.  Usnally  the  endocarditis  commences  early  in 
the  course  of  the  rheumatic  attack,  although  the  condition  may  be  un- 
detected  at  the  tirne. 

Sometimes  endocarditis  develops  during  or  follows  less  manifest  rheu- 
matic processes.  The  endocarditis  occurring  in  acarlatina  ia  sometimes,  and 
probably  in  gonorrhceal  rheumatism  alway8,  of  an  "  infective ''  type.  Endo- 
carditis is  rare  in  monarticular  rheumatism  and  in  chronic  rheumatism. 

Amongst  29  cases  submitted  to  autop3y  with  apparently  acute  *'  simple  " 
endocarditis,  in  tlie  Pathological  Department  of  the  Manchester  Koyal 
Infirmary,  a  clear  hi8tory  of  rheumatism  had  been  obtained  in  17,  and 
there  was  reason  to  believe  that  rheumatic  manifestationa  had  been  present 
in  even  a  larger  number.  In  20  there  wa8  also  evidence  of  old-standing 
valvular  disease. 

Wbeth0r  or  not  chorea  is  a  manifestation  of  rheumatism  as  some  would 
believe,  it  is  at  ali  events  commonly  associated  with  rheumatism  and 
endocarditis.      In  each  of  4  cases  recently  submitted  to  autopsy  at  the 
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I  Manchester  Boyal  Iniirmarjp  Tegetations  eovered  both  mitral  and  aortic 
'  valTea     Probably  gome  degree  of  endocarditis  occurs  in  from  40  to  60  per 
cent  of  ali  casee  of  chorea. 

Endocarditis  occasionaUj  occurs  in  conneclion  with  the  infectious  fevers, 
particularlj  scarlet  fever.  Qiiite  exceptionally  endocarditis  arises  in  the 
oourse  of  other  acute  infectious  diaeasea,  such  as  measles,  sniall-pox,  diphtheria, 
tjphoid,  and  malaria,  and  is  p08sibly  then  tnily  of  **  infective  "  type. 

It  is  aiso  said  that  acute  endocarditis  has  in  some  few  instances  followed 
injury  to  the  chest  or  nipture  of  a  valve  by  strain. 

.^nong   the  predisposing  conditions  reference  may  be  made  to  the 

foUowing: — ^In  yotmg  subjects  acute  endocarditis  occurs  with  Bomewhat 

greater  frequency  in  femaJes.     In  later  life  the  diflerence  of  sex  is  less 

I  marked*     It  is  most  common  in  young  subjects  and  early  adult  life.     It  is 

|exoeedingly  rare  in  old  people,  a  lirst  attack  teing  then  practically  nn- 

I  known,     The  average  age  of  fatal  Manchester  cases  of  acute  endocarditis 

I  wa8  a  little  over   26   years.     Pre-natal  endocarditis  undoubta:lly  occurs  ^ 

I  indeed  some  pathologists  consider  ftctal  endocarditis  as  by  na  means  rare. 

Endocarditis  is  not  infrequently  associated  with  maUbrmations,  particularly 

of  the  valves. 

Tranamitted  influences  are  of  importance,  apparently  only  in  so  far  as 
they  lead  to  the  development  of  rheumatism. 

Conditions  of  climate,  social  position,  occnpation  and  liabit,  are  probably 
,  only  of  moment  in  so  far  as  they  eJEpose  the  subject  to  the  influence  of  the 
I  exciting  agents  of  endocarditis,  partienlarly  rheuniatism. 

Morhid  Anatomf/,— The  lefilons  met  with  in  acute  eudocarditia  are  U8ually  most 
iconspicucus  in  connection  with  the  val  ves.  and  principally  afiect  tboee  of  the  left 
I  side  of  the  heart,  except  in  fo^tal  life,  The  mitral  valve  is  most  commonly  in- 
I  Tolved^  hut  in  iatal  c&sea  vegetations  are  usually  fotind  on  both  aortic  and  mitral 
Fse^ents.     The  vegetations  usuayy  appear  as  a  row  or  fringe  of  bead-like  pro- 

mmencea  on  the  aurieylar  asjiect  of  the  aurieulo-ventriciilar  cusj>s,  and  on  the 

ventricular  aspect  of  the  sigmoid  segments,  hut  situatetl  a  little  distance  from  the 
I  Iree  edge  along  a  line  eorresponding  to  the  points  of  maiimum  contact.  Some- 
I  Itmes  the  vegetations  are  large  and  a&sume  pedunculated  or  villous-Hke  forms. 

The  developinent  of  such  large  fun^ting  maeses  is  a  more  characteriBtic  feature 

of  malignant  endocarditis.     Sometimes  a  fe^r  vegetationa  wili  Ije  found  on  the 

ohordiB  tendineae^  hut  in  the  slrople  form  of  endocarditis  they  do  not  generally 

€xtend  to  the  mural  endocardium. 
,        In  fifttal  cases  čare  roust  1:»e  taken  to  carefully  dtKtinguish  between  (i.)  the 
lifiiloiia  depending  on  the  endocarditis,  and  (il)  those  merely  a^ociated  with  the 
HKldocarditia. 

I  Acute  pericarrlitis  is  common.  Inflammatory  and  degenerative  myocardial 
Icluuiges  are  frequeot,  and  probahly  account  for  the  rapid  dilatation  which  occasion- 
IslI^  leads  tci  a  fatal  i.ssue.  Infarction  is  much  less  common  than  in  the  malignant 
f  fonn.    Adherent  pericardiuni  is  not  infreque[itly  met  with  in  fat&l  cajses,  generally 

showing  that  the  fatal  attack  has  been  preceded  bv  fonuer  eimilar  attafks* 

The  effecta  of  simple  endocarditis  may  be  briefly  con&idered*    They  may  be  (L) 

loeal  and  (iL)  general 

Resolution  with  absorption  of  the  inflammatory  product«  and  moro  or  le« 
E  mnplete  repair  of  the  afTected  portion  of  the  endocardium  very  probably  occurs 
lin  a  number  of  the  milder  cAsea. 

I      Adhesion,  cicatrisation,  and  induration  result  in  a  oonsiderable  number  leftd- 
pbg  to  valvular  di^ea^e. 
■^     Valvular  aneyrysm8  occa&io«ally  are  formed,  but  are  much  more  1ikely  to  oocur 

in  the  **  infective  *  form  s* 
,        Hupture  of  a  valve  or  chordte  tendincse  is  on1y  of  exceptional  occurrenoe. 
I       Local  myoc&rditi8  and  6broais  of  the  muHculi  papiitarea  form  farreaching 
recfii8equence«. 

SecoDdary  infection  leadtng  to  the  development  o!  a  "malignant''  endoctutlitii 

in  A  potni  bil  i  ty  ever  to  be  borne  in  ndnd. 
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An^mia  wben  it  occurs  is  probabIy  dne  to  the  iiiflnence  of  the  i'lieumatic 
"  toxin/'    It  iK>ssibly  predisposes  to  the  developnicnt  of  iiifective  endocarditis. 

Emboliara  is  comparativelj  rare  in  simple  eiidocarditis,  while  in  infective  endo- 
carditis,  and  in  cbronic  valvular  difseasa,  it  is  of  frequent  occurrence* 

Morhid  IliHo/ctgt/.— The  minute  changea  consist  in  a  proliferation  of  the  endo- 
thelial  cells  ;  multiplication  of  the  connecfcive  tissue  celi  s  of  the  subendocardial 
layer  ;  infiltration  witli  leucocjtes,  serum,  and  tibrin  ;  and  deposition  of  tibrin  and 
blood-clot  on  the  free  surface  from  the  circulating  blood.  More  or  less  localised 
myocarditia  is  apt  to  occur,  with  ini!amniatory  intiltration  of  the  inter-muscuJar 
tissue  and  lynif>b  spaces. 

Micro-organisms  are  sometimes  found  in  the  sup^^rticial  parts  of  the  vegetationa, 
but  ii8Ually  not  in  the  deeper  strnctures,  Many  hold  that  this  is  evidence  that  the 
organisms  are  not  to  be  considered  lis  etiological  agents^  but  ratlier  dependent 
on  a  "  termina! "  infection. 


SUBACUTE  EnDOCAKDITIS 


This  form  scarcely  c^iUs  for  special  descriptioE.  Both  simple  andl 
malignaot  fonns  niay  nm  a  suliacute  courBe,  Associated  with  the  pro- 
liferative  procesa  are  more  or  less  well-marked  evidences  of  conservative 
etforta  charscteriised  usually  hj  the  formation  of  fibrous  tissue  and  resulting 
in  a  certain  degree  of  deformity  of  the  aOected  parts,  Adhesions  betweeii 
the  cusps  and  ehordie  tendineai  are  ILable  to  occur.  The  condition  readily 
passes  in  to  a  clironic  stage  producing  conspicuous  valvular  deficiencies. 

Malignant  Endocarditis 

SvN, — Arterial  pjaemia,  infective,  mycotic,  septic  or  ulcerative  endo- 
carditis, 

DeJinition,—A  process  resulting  from  the  invaaion  of  the  endocardium 
by  micro  -  organisms,  and  characterised  by  proliferative,  deatructive,  or 
8uppurative  ehanges« 

Etiohgy. — lu  pre-bacinary  days  this  form  of  endocarditis  was  recog- 
nised,  but  it  remained  for  the  baeteriological  investigations  of  recent  years 
to  clearly  demonstmte  its  dcpendence  on  microbic  infection. 

Althoiigh  ahvays  the  outcome  of  microbial  invaaion,  the  process  cannot, 
however,  be  considered  a  distinct  piitliological  entity,  for  it  probably 
results  from  infection  bj  several  distinct  speties  of  organisms. 

In  some  instances  the  iuvolveinent  of  the  endocarilium  appears  as  (L)  a 
primary  lesion ;  but  in  perlmps  the  majority  it  is  found  to  be  (ii.)  secoiidary, 
either  to  some  other  inlective  procesa  occurring  within  the  bodj,  or  having 
some  channel  of  introduction  whence  the  inlective  organisms  can  be 
definitely  traced,  as  from  vpoiinds  or  septic  foci 

Thus  three  classes  may  roughly  be  distinguiahed  : — 

i,  Wljere  there  is  no  demonstrable  source  of  infection  or  evidence  as  to 

the  channel  of  microbial  en  Irance, 
ii.  Wbere  there  is  an  e  vi  de  nt  source  of  infection. 
iii.  VVhere  tbe  process  is  asaociated  with  other  infections,  as  some  of  tbe 

infectious  fevers,  pneumonia,  dipbtberia,  typboid,  taberculosiB,  and 

tbe  like, 

The  organisms  most  frequently  met  witli  (i*)  belong  to  tbe  pyogemc  group,  and 
include  :— 

Streptococcus  pyogenes. 
Staphylococcua  pyogenes  albus, 
8tapbylococcu8  pyogenes  aureus. 
Bacillus  pyogenes  fcetidus. 
Bacili us  coli  coramunis. 

ii.  Organisms  occurring  in  connection  with  other  diseases  occasional]y  play  on 
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iniportant  part.,  and  the  foliowing  have  been  detecteti   in   tlie  vegetAtions  and 

ulcerationjss : — 

DiploccMX»U8  pneuinonije. 
Pneumolmcillus  of  Friedlander, 
Tubercle  bacillus* 
Typhoid  baciilus. 
Bacil lu s  of  diphthena. 
Bacil lus  of  iiiDuenza. 
Gonoeoccus. 
iii.  Some  few  organisms  not  as  yet  kQOwn  to  be  asaociated  with  any  other 
'  ctive  proeess  have  also  been  described  :— 

Hacillus  endocarditifi  ^iseus. 

Microooccus  endocarditis  rugatus. 
Micrococcus  zyniygt3nes. 
Bacillus  cndocarditis  capsulatus. 
Bacili  us  imtuobiles  et  fa^tidus. 

It  is  certaiolv  at  presen  t  difficult,  if  not  impossible,  to  apportion  the  relAtive 
importance  of  tne  diderent  organisms  in  iiiitiating  and  maintaining  the  morbid 
proces«.  In  &ome  instance«  the  condition  is  apparontly  the  direct  res  uit  of  some 
definite  nncrobe,  and  where  such  can  be  proved  to  be  the  čase,  the  term 
**infective"  shonld  be  replaced  by  that  of  tne  specilic  agent,  f,e.  streptococcal 
endocarditis,  gonococcal  ©ndocarditis. 

In  not  a  few  cases,  however,  the  condition  would  appear  to  be  the  outcome  of 
a  mixed  infection  ;  a  t  ali  oveuts  either  by  later,  or  terminal,  or  post-niortem 
invasion,  more  than  one  form  o£  microbe  gains  access.  Hyt  thi«  is  only  in 
acoordance  witb  vvhat  is  known  to  occm*  elsewhere  in  coDnection  with  infective 
proces^es. 

Uufortunately,  examination  of  the  blood  during  life  does  not  usiially  aflTord 
positive  resutts, 

The  experimental  esUiblishment  of  eodocarditis  need  not  be  dwelt  on  bere  ; 
suffice  it  to  say  that  investigations  on  the  lower  aniinals— rabbits  and  dog^s— have 
clearly  demonstrated  the  |X)ssibility  of  developlng  a  condition  practically  identical 
with  the  nialignant  endocarditis  of  man. 

But  tbere  are  important  predisposing  influences.  Malignant  endocarditis  is 
oomroonly  found  to  be  engrafted  on  a  chronic  inflammatory  or  degenerative 
condition  of  the  valvea.  Bometimes  a  malfonnation,  possiblv  due  to  fceta] 
endocarditis,  bas  been  noted.  lo  some  few  instance«  an  imperfect  ventricular 
•eptum  has  been  found.  In  an  analvsia  of  65  fatal  cases  of  malignant  endo- 
carditis occurring  in  the  Manchester  Royal  Intinnary  of  recent  yeaps,  of  whom 
not  qaite  34  per  cent  ga  ve  a  clear  hi5tory  of  rheuuatism,  in  no  less  than  50  or  77 
j>er  cent  was  tliere  diiitinct  evidence  of  old  endocardial  mischiet  In  2  there  wae 
adherent  pericardium  ;  mitral  stenosis  e^isted  in  9  ;  aortic  stenosis  in  2.  In  one 
tbere  wa8  con  geni  tal  malformation.  In  another  the  aorta  was  narrowed  and 
'  thickened.  In  several  the  atfected  val  ves  were  also  the  seat  of  calcareous 
depositton.  In  oni  v  12  of  the  cases  were  there  fairlv  reliable  grounds  for  Ijelieving 
tiiat  the  val  ves  had  been  normal  previous  to  tbe  development  of  the  malignant 
endocarditis. 

OocaBtonALly  in  the  oourse  of  acute  iM>lyartictilar  rbeumatism  malij^nant 
eodocarditis  develops.  Usually,  however,  rneumatic  fever  gives  rise  to  the  simple 
or  benign  form,  and  it  is  quite  possible  that  the  "  rheumatic "  pains  comphiined 
of  in  some  infective  case^  should  be  looked  upon  as  of  a  septic  nature. 

Chorea  also,  although  quite  excepttonaQy,  is  followed  by  malignant  endo- 
csarditia 

As  &btMidy  indicated,  the  or^anisms  of  not  a  few  of  the  general  infectioas 
diaoatco  ara  capable,  under  certam  circumstanees,  of  acting  as  special  pathogenic 
exetlMiU  to  tne  cardiac  valves.  Chief  amongst  these  may  be  enumerated 
pjvimiA,  erjsipelas,  pneumoni%  typhoid,  diphtneria,  scarlet  fever,  tnfluensa, 
clyaeDte«y,  and  nmlana,  .  .  , 

V -^^--n tint  endocarditis  sometimcs  fonows  parturition,  when  it  may  be 
«  i  OB  leoondar^  to  a  puerperal  st^ptic  infection. 

r  ative  conditions  may  lead  to  tbis  form  of  cardiac  involvement  l^O- 
udsms  not  infroquently  gain  Acceas  to  the  blood-stream  from  a  looal 
«ui,— 1.  .-  jf  pus  or  fmm  suppurating  wounds.  Thua  such  conditions  a«  empyema, 
looal  punilent  pcritonitiK,  otitis  media,  suppurative  meuingitisi  suppurative 
<ib6lepysiiti%  have  been  follawed  by  malignant  endocarditis. 
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It  must  not  be  forgotten  ihat  wheii  the  ease  comes  under  observation,  no  trace 
of  the  channel  of  infection  may  be  detected,  and  the  patient  inay  make  no 
mention  of  one  ever  !ia\ing  existm. 

Traumatism  in  the  fortn  of  iujuries  to  the  external  surfaces  of  tlie  body,  or 
internal  surface  membranes,  may  beoome  of  etiological  importance,  in  so  far  a.s 
thereby  channels  for  the  invasion  of  organisms  are  established.  There  is  also 
reason  to  believe  that  blows  on  the  chest  occaiiionally  lead  to  the  development  of 
an  infective  endocarditis,  possibly  by  producing  some  minute  injury  to  the  valve 
segments  or  endocardium,  and  so  affording  access  to  organisms  which  may  be 
present  in  the  bh:»od» 

SeAson  and  cUniat«  have  be6n  thought  to  be  of  some  moment.  It  has  been 
suggested  that  malignant  endo^arditis  occurs  most  frequently  in  the  autumn 
nionths,  but  this  is  very  doubtfuL  In  some  parts  of  tho  countrj  it  seenis  to  ha 
much  more  frequent3y  met  with  than  in  others.  In  Manchester  and  district, 
where  the  disease  la  only  too  common,  we  have  known  three  autopsies  on  cases  to 
bo  made  in  one  week*  Si-»nie  have  attempted  to  show  that  the  aflection  was 
connečteti  witli  decajang  vegetiition.  Malaria  prohably  does  not  do  more  than 
predispose*  It  is  reasonable  to  believe  that  ali  conditions  lejiding  to  deterioration 
of  health  ehould  be  čredi  teci  as  being  more  or  less  influential  as  predisposing 
factors. 

Sfen  ai^e  considerably  more  Hable  than  women.  Of  65  fatal  Manchester  cases 
46  were  men»  15  women,  3  bojs,  and  1  girl ;  that  is,  49  males  and  16  females,  or  a 
percentage  of  a  little  o  ver  75  for  men  and  nearlj  25  for  women* 

Malignant  endocarditis  t  s  essentiallv  a  diseiise  of  adult  life.  The  large 
majority  of  cases  are  met  with  between  the  ages  of  20  and  40.  In  our  Manchester 
cases  the  a\  erage  age  was  30j  years.    The  younge8t  was  6 ;  the  oldest  72  years. 

Morhid  Anatomij, — The  exteiit  and  character  of  the  lesions  met  with  in 
the  heart  varj  considemblj.  An  attempt  has  been  made  to  recognise 
varieties  aceording  to  the  predonuoant  feature  (i)  vegetJitive,  (ii.)  ulcera- 
tive,  and  (iii.)  suppitrativBi  but  such  a  division  doea  Uttle  more  than 
indicate  stages,  and  ali  conditions  may  be  met  with  in  the  same  čase. 

The  vulves  are  more  particularlj  aflected,  btit  tlie  chordie  teudineie  and 
parietal  endocai\iium  are  frequently  involved,  and  the  procesa  sometimes 
extend8  in  to  the  aorta,  The  left  aide  of  the  heart  is  generally  atlbcted, 
although  the  tricnepid  and  pulmonarj  valves  may  also  be  involved. 

Of  our  65  Marichester  cases,  in  onlv  one  instance  was  the  malignant  endo- 
carditis limited  to  the  right  side.  In  6  both  right  and  left  cavitie^s  were  involved, 
the  tricuapid  and  mitral  in  2,  and  the  tricuspicl,  miti-al,  and  aortic  in  2,  bi  on!y 
one  caae  were  the  pulmonary  valves  aftectea,  and  their  vegetations  were  found  in 
the  pubnonary  artery  and  right  ventri^le.  In  17  the  mitral  segments  were  alone 
involved,  in  18  the  aortic.  In  20  both  aortic  and  mitral  valves  were  the  seat  of 
vegetations.  In  a  considerabie  number  the  process  had  extended  from  the  valves 
and  chordae  tendineae  to  the  adjacent  parts*  In  several  the  wall  of  the  left 
anricle  wa&  involved.  In  4  cases  vegetations  were  present  in  the  aorta  itself.  In 
one  thej  extendetl  into  the  coronary  artery-  In  another  tliey  surrounded  the 
opening  of  one  of  the  coronary  ve&sels.  As  to  the  character  of  the  lesions,  in  25 
there  was  extensive  formation  of  vegetation,  in  34  more  or  less  tilceration.  In 
one  there  was  local  suppuration,  and  in  another  the  mitral  valve  was  the  seat 
of  an  acute  aneurysm.  In  at  least  one  instance  there  was  apparently  rečen  t 
calcareous  deposition  in  the  vegetaitions. 

The  vegetations  vary  greatTy  in  size  and  extent.  Sometimes  they  are  small 
and  scanty,  frequently  they  form  lar^e,  irregular,  pedunculated,  shaggy  masses. 
They  are  generaily  of  a  gray  or  pinkish-yellow  eofour,  and  often  covered  with 
blood-clot.  8ometimes,  as  already  indicated,  they  are  the  seat  of  a  recent 
calcareous  intiltration, 

The  destriictive  character  of  the  process  is  common]y  indicated  by  the  presence 
of  ukeration.  Sometimes  the  ulcers  are  small  and  superticial ;  more  frequently 
they  are  large  and  deep,  penetrating  through  the  valves,  extending  to  the 
chord«3  tendine^*,  which  are  irequently  eroded  and  iniptured,  and  sometimes  pene- 
trating deeply  into  the  myocardiura* 

The  vegetations  are  nstially  verv  irregular  in  arrangement^  contrasting  greatly 
with  the  more  or  less  Umited  distnbutiou  of  tbose  in  simple  endocarditis.    They 
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frequeiitly  extend  to  the  mitral  endcicardjuni^  and  particularly  is  t  h  is  the  čase 
wh6n  tlie  chordie  taudineie  of  the  aoterior  flap  of  the  mitral  ai*e  ulcerated  througb, 
abundant  vegetjitiou  being  then  usualtjp'  present  on  the  posterior  and  outer  part 
of  the  wall  of  the  left  auricle.  Oocasionallj  the  veget^itions  exteiid  upwards 
along  the  aorta  and  pulmonary  arteiy,  and  sometimes  encroach  upoo  the  orltices, 
and  even  spread  in  to  the  channels  of  the  coronarj  vessels, 

Mural  malignant  endoeaptiitis  wifchopt  involveraent  of  the  val  ves  h  al  most 
unknowii*  Occasionally  an  auearysm  of  a  \"alve  Ls  prodaced.  Sometimes  foci  of 
fiuppuration  occur  in  the  val  ves,  or  i^mall  abscessea  may  form  in  the  subendo- 
camial  and  mytocardial  tissues.  In  this  way  cardiac  anearysm  or  even  penetration 
And  i*upture  of  the  lieart  may  result. 

Seeondary  and  Associated  Lesions. — But  the  lesions  noted  in  cases  of  malignant 
endocarditia  m  ust  be  carefiilly  diatinguished  accordingly  as  they  (L)  are  priinary 
and  ha  ve  nreceded  the  endocarditis,  or  are  (ii.i  secondary  and  dne  to  or  assficiated 
with  it*  in  the  latter  cases  they  will  iisually  l>e  the  reault  of  (1)  embolism  or 
(2)  toxic  absorption. 

The  secondary  lesions  include  iofarction  of  the  lungs«  spleen,  and  kidaejs  ; 
cerebral  embolism  and  softening ;  embolic  blocking  of  mesenteric  vessels  or 
peripheral  arteries  ;  and  nmltiple  hiemorrhages  into  the  akin,  serous  membranes 
And  retina, 

Congestive  and  degenerattve  states  of  various  organs  are  common.  The  spleen 
h  usually  rauch  enlarged.  The  kidneys  also  freqoently  present  profound  tuDular 
changes.  InfarcUs  manifest  much  caprice  in  their  distribution.  It  is,  however» 
exoeptional  for  the  secondary  embolic  cen  t  res  to  become  the  seat  of  suppuration. 

Reference  to  »ome  of  the  conditions  noted  in  tlie  65  fatal  Manchester  case^  roay 
not  be  \vithout  interesi.  Infarction  occurred  in  34,  The  spleen  was  involved  in 
Sf\  the  kidneys  in  11»  the  lungs  in  7.  In  one  instance  an  embolus  bloeked  the 
right  middle  eerebral^  in  another  the  femoral,  and  once  an  embolic  aneurvsm  of 
the  coronary  artery  was  found.  Acute  lobar  pneumonia  existed  in  \±  In  the 
majority  of  these  it  was  apparently  secondarr,  and  possibly  in  several  of  embolic 
^INfigin.  Haemorrha^e  into  tlie  lungs  exi8t©d  in  a  numljer.  Acute  pleurisy  was 
marked  in  7,  and  m  3  empyema  had  ot-curretl-  Acute  puJmonary  tuberculosia, 
with  extensive  exoavation  and  tuberculous  ulceration  of  the  intestines,  wa3  met 
with  once,  Acute  pericarditis  was  found  in  4*  and  old  adherent  pericardium  alao  in 
4.  Peritonitis  was  present  in  3,  one  of  tliese  oeing  evidently  tuoerculous.  Gastric 
uloer  of  recent  fonnation  occurred  once.  In  two  instances  a  duodenal  ulcer  had 
led  to  death  from  hiemorrhage.  In  another  čase  intestinal  ulceration  existed, 
p08sibly  of  embolic  origin.  Suppurative  cholecystitis  wa8  found  twice  ;  in  one  the 
gall-b)adder  was  obstructed  by  old  inflamtnatory  thickening,  but  no  calculi  wett 
preaent.  Henatic  abscessea  were  noted  once,  and  in  the  same  čase  there  wbb 
extensive  abdominal  tuberculosis.  Well-detined  hepatic  cirrhosis  was  present  in 
at  least  4.  ifost  cases  had  a  more  or  less  **nutmeg*'  condition  of  the  liver, 
Splenic  enlargement  was  a  special  feature  in  63^  In  another  ease  vrhich  had 
appeared  during  life  to  be  one  of  "splenic  aniemia^"  though  there  hail  been  pro- 
ionged  intermitteiit  pyrexia,  the  spleen  was  of  enormous  size,  The  average 
weight  in  55  cAses  wa^  a  little  over  16  oz.  The  great  variation  in  size  and  weight 
wiir  be  seen  from  the  folloving  figures  :— One  weighed  70  oz,,  2  over  30  oz.,  15 
beiween  SO  02.  and  W  oz.,  24  between  10  oz.  and  20  oz.  In  a  few  instances  the 
wa8  not  appreciabljr^  enlarged  post-morteni.  Nephritia  mainly  of  a 
hyinatous  type  exi8ted  in  11  casea.     *^  Granular  "  kidney  was 


parencJ 


was  met  with  once. 
Xcate  i^ptic  meningitis  was  noted  twice.  In  another  čase  punfonu  tluid  wa$ 
fuuml  within  the  lateral  ventricle^  Cerebral  softening  existed  in  3,  in  2  lieing 
mauife«tly  of  embolic  origin.  Meningeal  ha^morrhages  occurred  twice,  Kxt6nsive 
cerebral  hsemorrhages  were  present  in  3^  and  in  oni}'  one  could  a  di^tinct  embolus 
be  found.  Embolism  of  the  femoral  oocarred  once,  Pus  in  thejoinU  was  preaent 
twice,  aud  Innin  were  also  noted  in  S  ciises. 

Morbki  Jlii^fiAogy,'-T\ie  action  of  tbe  micro-organisms  leads  to  changes  which 
iir©pirtly  (i.)  nocrotic;  but  in  other  portions  (ii.)  inflammatory, 

Whcre  the  andocardium  is  far  removed  fnim  vessetis  as  in  the  greater  part  of 
the  val  ves,  unles«  sclerosed,  the  former  proce^s  is  predominant,  but  wher6  tlie 
microbic  invaaion  occon  in  proximity  to  vaacular  ragionn  an  uitUmm&tory  esud^ 
tion  Mpei3(lily  fo)low8« 

The  action  of  the  organisms  or  their  toxins  kMid«  at  finit  to  rajtid  degen»ration 
and  later  to  mohx;ular  death  oi  the  infected  tiisuea,  and  tho  cheriiico-physicai 
duinges  tn  tlie  atlected  part  produce  clottiug  over  the  dtseancrl  structurea.  In 
▼mtcmar  regicin«  exteiiEive  intlammatorj  exudAtiaii  ocoura.    The  leucocyt«s  ar« 
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collected  sometimeft  in  sufficient  mimla^srs  to  constitute  d  isti  d  ct  areas  of  suppiam- 
tion.  In  less  aeute  cases  proUferation  of  the  connective  tissue  elenients  occurs, 
The  endotheliuin  and  portiona  of  the  necrosed  tissue  are  readilv  detachetl,  and  the 
projecting  ceUular  elementa  becoraing  the  seat  of  depoaits  of  fiDrin  form  irregular^ 
soft  vegetations,  By  the  sepai*atioti  of  the  dead  tissue  and  the  detiichment  of  the 
vegetations  ulcers  are  produced,  Ulceration  and  the  fonnation  of  vegeta-tions  are 
usualljT  met  with  in  association. 

Suitable  staining'  reagente  demonstrate  the  presence  of  the  infecting  micro- 
oi^anisms  in  the  aftected  parts. 

Posst-mortem  exatnination  of  these  cases  should  include  a  fuH  and  com plete 
bacteriological  investigatioii  of  the  blood,  vegetations,  splenic  pulp,  and  se(MJndary 
foci  wlien  presen  t.  Kvery  čare  m  ust  be  taken  to  prevent  any  extraneous  con- 
tamination.  Farticulai^s  as  to  teehnique  will  be  foand  in  the  ordiiiary  works  on 
bactenoiogy, 

FatJmlogical  Cfi^mutty, — Recent  researches  have  shown  that  the  products  of 
the  groivth  of  certain  organ isms  taken  from  cases  of  infective  endocarditis  are  of 
the  nature,  tlie  one  of  a  proteid  consisting  of  proto-albumose  and  deutero-album| 
and  the  other,  a  non- proteid  body  with  strong  acid  rea^ction* 

T  II.  Valvulah  Affections 

Before  coneidering  the  various  morbid  conditions  produciog  inefficienc;^ 
of  the  individual  valves,  reference  may  be  made  to  certain  general  patho 
logical  feattires;  for  it  is  onIy  by  the  painstaking  comparison  of  cdinical 
phenomeoa  with  the  results  of  pathological  investigatino,  that  mere  vagiie 
generalisations  or  inaceurate  tledoctions  can  be.  succetiafullj  overturiied. 

Etiolog^^.—Th^d  precise  nature  of  the  intluences  predispoaing  to  or  excitiiig 
valvular  disease  is  in  onlj  too  many  instancea  far  from  clear.     In  Borne  thi 
morbifie  inHnence  operates  diiring  intra-iiterine  developincnt 

The  agencies  producing  valvular  disease  are  frequent]7  so  coinbined 
to  render  a  strict  differentiation  into  predisposing  and  exciting  intiuencea 
impossible.  It  would  seem  that  in  manj  instances  a  distinctlv  extraneou8 
ageot  can  only  excrt  its  pathogenic  power  when  tissisted  bj  iotrinsic  con- 
ditions  tendlng  to  lower  the  general  or  local  reaiatiince  of  the  body,  or  to 
increase  the  phyeiological  work  of  the  part  affected,  Undonbtedlj  infective 
agentB  hold  an  importanfc  position  as  excitants,  and  there  is  every  reaaon  to 
believe  that  toxic  bodies,  either  of  autogeiietic  or  heterogenetic  origin,  play 
an  important  part  in  the  etiology  of  valvular  disease  of  the  heart.  J 

Htr€dity.--¥^m\\y  transmission  of  a  tendencv  to  valvular  disease  mav  be^ 
admitted  au  a  possibihtj,  but  aetiog  probablv  b^v  the  continiiance  of  constitutional 
disease  or  hereditary  de  pravi  ty  of  tissue.  The  importance  of  the  vascular  sjstem, 
and  with  it,  of  necessity,  the  central  organ  in  relation  to  heredity,  cannot  be 
dotibted.  The  faniily  connection  of  coronary  disease  and  angina  pectoris  is  elearlj 
eatabhshed.  States  of  high  arteiial  t^nsion  also  seem  to  "^^  run  in  famihes/'  and 
several  children  of  the  same  parents  may  suffer  from  an  apparently  similar  form 
of  cardiac  inadequacy,  liace,  as  far  as  is  known,  is  not  or  particiilar  etiological 
importance. 

Stjc  phiyH  a  deteiininirig  part,  as  indicated  by  the  fact  that  mitral  stenosis  is 
commonest  in  women,  while  aortic  disease  is  most  frequent  in  meo.  Thia  intiuence 
of  sex  would  seem  to  be  mainly  dependent  on  exposure  to  esciting  eonditions ; 
thua  rheumatic  aSections  are  undoubtedly  most  usually  met  with  in  feraales  ; 
vrhile  malea^  by  their  occupation  or  exposure  to  agencies  producing  arterial  and 
mnscnlar  degenerative  changes,  are  most  hable  to  valvular  defects  from  an  aortitis 
implicating  the  function  of  the  valves  in  one  way  or  another. 

j-if/*^.— \alvular  defects,  as  already  indicatodi  mayoripnate  diiring  intra-uterino 
life.  During  the  periij<J  of  normal  deveiopment,  chiklhood,  and  earlj  adult  Ufe, 
morbid  processes  of  an  inflammatorv  nature,  and  usuallv  rheumatic  in  ongin, 
are  particularly  prone  to  affect  the  valves.  Microbic  valvulitis,  or  an  endocarditis 
dei>endent  on  invasion  by  infective  organisms,  may  oceur  at  any  age^  but  is  most 
frequent  in  adults.    Auriculo-ventricular  valvular  defecta  arising  from  primarj, 
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sle  failure  are  usuallj  met  with  in  mature  Mubjects,  and  generalljr  at  what 

ald  be  the  period  of  maximum  vigour.  In  advance^  and  deelining  years  tbe 
aortic  ralves  are  peculiarly  [>rone  to  sufler  irom  degenerative  ch&nge%  and  are 
liable  to  be  involved  hy  tow  infIaminatory  and  degradatioa  prooeaaes  exteiidizig 
to  them  from  adjacent  parts.  Thickening  of  the  auriculo-ventricular  gegments 
U  not  infrequently  met  with  by  the  pathologist  wlien  there  had  beeu  no  clinical 
evidence  of  impairment  of  their  action.  In  females  the  period  of  sexual  acti\ity, 
with  ita  elevations  of  arterial  tension  and  tbe  btrain  of  child-bearing,  is  of  con- 
fiiderable  importance  in  advancing  a  valvular  condition  pra€tically  latent  to  one 
asBOciated  witii  marked  symptom& 

Tempef^ament  is  a  factor  which  iDay  be  considered  of  some  slight  etiological 
importance  in  accelerating  or  retai*ding  the  day  of  cardiac  failare,  The  Tiigh 
tenjaion  engendered  by  worry  is  apt  to  be  neglecteti 

Previaus  Duease.—As  already  indicated,  a  val  ve  in  any  way  impaired,  either  by 
oongenita]  deficiencies  or  acquined  defects,  ia  prone  to  become  the  seat  of  further 
morbid  processes,  and  this  would  seem  to  be  particQlar)y  the  čase  wheii  the  excit- 
ing  agent  U  of  an  infectioua  nature. 

ČTimaU. — The  manifold  factors  included  under  this  term  can  onlv  be  considered 
of  importanee  in  so  far  as  they  intluence  the  production  of  diseases,  Hke  rheumatism, 
whic(i  are  intinial:ely  allied  with  morbid  processea  occurring  in  the  val  ves.  The 
relation  of  Bright"»  diseaso  to  cl  imate  must  alao  be  no  led,  for  the  connection  of 
renal  affections  and  certain  forma  of  cardiac  diseAse  is  a  close  one. 

Social  pmitifm  becomea  of  importanee  in  influencing  exposure  to  definite 
morbific  influences,  The  inability  of  the  poor  to  obtain  a  Iivelinood  without  hard 
work  nieans  early  failure  to  many  a  cardiac  cripple. 

Occii/Hi(wn  must  be  adiiiitted  as  not  only  a  predisposing  factor,  but  oftentimea 
a  contributing  influenoe.  The  importanee  of  work  neceaaitating  streha  and  strain 
cannot  be  set  aside.  Its  action  ia  coTOplex  :  sometimea  it  may  »ct  through  audden 
iniury,  but  more  frequently  it  leads  to  vah  ular  deticiencies  Dy  the  estaolialunent 
of  chronic  inIiaiiiraatory  proeesses,  causing  aortic  dilatation  or  direct  implicatiOD 
of  the  val  ves,  while  there  inay  be  at  the  same  tirne  muacle  faiiure  brought  about  by 
ooronary  interferenoe  or  otherwi8e. 

Edttrtitum^  or  rather  its  associate^l  methods,  unfortunatel^  cannot  at  present 
l)e  excliided  frora  the  group  of  predisposing  cauaes,  There  is  reason  to  oelieve 
that  mal-edi2cation,  at  leaat  in  physical  procedures,  oftentimes  precipitates  a 
cardiac  breakdown  in  yoi2ng  subjecta,  who,  perhaps,  with  slight  valvular  impair^ 
inent  following  rheumatic  endocarditis,  are  quite  unfitted  for  apeciaUv  trjing 
forma  of  dnll,  ejLercise,  or  athletic  pursuits,  8till,  taken  altogether,  the  influ- 
enoe of  athletics  is  benefieial ;  the  good  outweiglis  the  evil. 

HabitB  are  of  importanee,  as,  for  example,  alcobolism,  sexua]  exoe6ses,  depraved 
feeding,  etc. ;  but  reference  to  these  will  be  found  in  the  clinical  section. 

Mjtciiing  Causfi. — Aniong  the  specific  intiuenees  prodiictive  of  valvuJar  disease 
rheun%atimn  standa  out  pre-eminent.  Aa  to  ita  preciae  nature  we  are  stili  in  the 
dark*  We  may  8afely  assert^  however»  that  by  tne  prevention  of  rheumatic  fever, 
and  8uch  ''rheumatic"  manifestations  as  chorea,  rheumatic  arthritia,  and  **graw- 
ing  pains,"  the  greater  number  of  chronic  valvular  aflections  would  be  eifectually 
bantshed.  In  every  čase  of  chronic  valvular  disease  a  hiatory  of  rhcumatism,  or 
the  lo-cailed  ''  rheumatic  "  afiectiona,  should  be  sought.  Severa!  of  the  infectious 
diieaaeiit  are  aaid  occasionally  to  give  me  to  progressive  valvular  endocarditia. 
Po8nbly  acarlet  fever  may  aometimes  so  act ;  but  even  here  the  relation  to  rheu- 
matiam  inu%t  not  be  lost  sight  ol,  for  there  are  several  quite  di^tinct  forma  of 
arthritia  met  with  in  acarlatina.  Septic  and  other  organisma,  aa  previouslv  indi- 
cated,  may  establiah  or  continue  valvular  disease^  and  usuallv  such  proceed  more 
or  leBB  rapidlv  to  a  fatal  issue ;  but  some  pathologists  oontend  that  death  of  the 
micit^bes  and  aubaeouent  cicatrisation  oi  the  valvee  occaaionaliy  ocour.  Sueh  a 
vS6W  Ib  exceedin^ly  aifficult,  if  not  impossible,  to  prove. 

Both  autotoxic  and  heterotoxic  agenta  aaem  capable  of  initiating  chronic  in- 
flam'""*  •■"  find  degenerative  changea  in  the  fibroua  and  muscular  elementa  of  the 
hcji  «  the  etlects  of  which  the  val  ves  nmy  pcjsaiblv  pfArtici|mte.    Syphiltaf  goutp 

and  i...^*,^^  diseaae  muat  here  be  mentiouod.  Svfiiiii*^  however,  although  actjtig 
diiaainmtlf  on  the  ooats  oi  the  aortai  so  Isadin^  r ion  and  vnlvidar  inootn- 

peianoe,  does  not  ootnfnonlj  aflTect  the  valvea  Uh  ■  (Jne  form  of  locAtiaed 

•11  pra- valvular  aortitia,  of  whiob  we  ha  ve  met  with  aoveral  example^  i«  prot>Ably 
iyphi]itic  in  origin,  and  haa  a  ipecial  tendency  to  pro<luc*e  c)L>atruetion  uf  the 
ooronanr  arteries  und  exteiiiioii  to  the  aortio  valvai|  renderitig  them  Incompetent. 
Oout«  afeohol«  and  Brighf a  diaeano  probably  iiever  give  riae  to  valvular  oiaeaae 
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directlj.  Gout,  aiitl  with  it  plumbism  and  Bright^s  disease,  are  of  course  associat^ 
with  high  arterial  tension  and  impUcation  of  the  vascular  system,  and  ihence 
«ecotidary  val  ve  implication  or  incompetence  may  arise, 

The  etiologica!  ira|KjrtaiiC€  of  mechaiiical  strain  has  already  been  insisted 
upon,  and  direct  or  indirect  violence  inust  also  l^e  adiuitted  as  a  possible,  although, 
under  nornial  circumistance^  raost  unlikelj  cause  of  valvular  defaciencj* 

Morhid  Aiuitomt/. — A  clear  comprehension  of  the  gross  lesions  ajSecting  the 
valves  of  the  heart  will  do  much  to  siuiplify  the  cHnit^il  manifestations,  aiid  fco 
elucidate  the  consequences  and  associatefl  ciiangea  of  valvular  disease. 

As  already  indicated,  the  valves  of  the  left  chaml>er  of  the  heart  are  most 
ooramonly  afiected.  It  is  usually  only  in  foiUil  and  infeetive  enducarditis  that  tlie 
right  side  is  alone  involved.  In  simple  aj*  well  as  in  mahgnant  endt»carditis  ln:ith 
sides  of  the  heart  Tnay  siitier,  but  even  then  the  iinolvement  of  the  left  is  usually 
most  extensive.  Double  aurictilo-ventrieular  stenosis  is  not  very  rm*e,  but  when 
met  with  the  left-sidetl  lesiun  is  always  far  in  advance  of  that  of  the  right. 

The  valves  may  suiTer  primarily^  or  Ijecome  im|mired  only  secontrarily.  The 
exacfc  mechanical  deficiency  predoniinaot  niay  be  more  or  less  of  an  accident 
patlio]ogiciilly  speaking^  and  between  the  huge  orifit^e  of  a  highly  incompet^nt 
mitral  orifice  and  tlie  chink-like  liuuen  of  an  extreme  stenoBis  almost  every 
gradation  may  occur* 

Stenosis  of  an  orifice  is  prcxluced  by  the  thickenmg  and  contraction  of  the 
valve  segmenta,  by  their  adherence  to  each  other,  to  the  thickening,  shortening, 
and  fusion  of  adjacent  chordre  tendineti?,  by  deposition  of  Ume  salts  in  the  strac- 
ture  of  the  valve  incrensing  its  rigidity,  preventing  close  apposition  of  segments, 
and  forming  a  narrow  yet  nossib!y  ever  open  door. 

Occasiorially  anei3rysmiil  dilatation  of  the  valves  also  produces  some  de^e  of 
obstruction,  but  this  is  not  so  frequently  the  ease  as  in  acute  endocartlitis,  and 
the  condition  ia  rather  a  patiiological  curiosity  than  a  fact  of  practical  im- 
Ijortance- 

Incompetence  mfiy  arise  from  defects  in  the  valves  themselves  sudi  as  above 
indicated,  or  may  be  se€ondary  to  deficient  systolic  narrowing  of  the  oniice 
because  of  muscle  failure  ;  or  inefficiencv  of  contraction  of  the  museuli  papillares 
may  interfere  with  the  contro!  normally  given  to  the  valves  by  the  chonlae 
tendineie.  Indced^  in  considering  mitral  lesions  it  is  inipossible  to  eliminate  the 
©flfects  of  associated  muscle  failure  from  the  causes  a  t  ivork  in  the  production  of 
the  valvular  incompetence, 

Morhid  Ilistoifjfii/,  —  The  essential  featurea  of  chronic  disease  of  the  valves 
consist  in  the  production  of  a  fibrous  cicatriciaMike  tissue,  in  which  calcareoua 
saltfi  are  peculiarly  prone  to  be  depositecL 

ConseqtLence$  and  Associateil  Chajiges^^^The  efiects  of  valvular  dia^ase 
rQay  be  dUvided  into  (L)  intra-cardhic  and  (ii.)  extra-cardiac.  It  is  only 
neceRsary  to  mention  thern  here  m  thej  are  referred  to  elsevphere. 

1.  Adteration  io  the  Bize,  vveigbt,  shape,  and  relative  proportions  of  the 
diflerent  parta  of  the  heart. 

2.  Extenaion  of  sclerosis  to  the  adjaceut  endocardium  and  formation  of 
localised  thickenings  and  irregtilarities. 

3.  In  some  instances  diminished  blood-Bupply,  with  con3equent  anaania 
and  impaircd  nutrition. 

4.  Distiirbances  of  the  pulmonary  circulation, 

5.  Distension  of  the  vente  cava:;  and  their  tributaries. 

6.  Intra-cardiac  clotting  with  formation  of  cardiac  thrornbi. 
[         7.  Formation  of  emboli. 

8.  HtBinorrhage  from  simple  engorgenient  of  vessels  apart  from 
^mboliam, 

9.  Dropsy. 

10.  Blood-changes. 

Affectioks  of  the  Aortig  Valves  and  Orifice 

I        Aortic  disease  dependent  on  valvular  lesion  may  occnr : 
1,  By  primary  involvement. 
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(L)  Of  acut^  development. 

(a)  £xternal  violence. 

(b)  Euptiire, 

(c)  Malignant  endocarditis. 
(ii)  Of  b1ow  development. 

(a)  Maldevelopmeut. 

(b)  Chronic  valvukr  eodocarditifl. 

(c)  Degradation  procesaes. 
2.  By  8econdaiy  iDvolvement. 

(t)  Of  acute  development 

(a)  Exteii8ioii  of  acute  aortitis. 
{b)  ExteoBion  of  umlignaat  endocarditia. 
(ii)  Of  8low  developmeDt. 

(a)  Exteiiftion  of  chronic  aorti ti& 
{b)  Extension  of  chronic  endocarditis, 

Etiolo^y.  —  Diaease  of  the  aortic  region  of  the  heart  impairing  the 
effidenc/  of  the  \'alve8  is  essentiallj  an  affection  of  adult  men,  although,  of 
course,  it  is  not  infrequently  met  with  in  yonng  subjects  of  both'  8exe8  in 
tbe  fonn  of  an  infective  endocarditis,  or  as  a  con8equence  of  a  rheumatic 
affection. 

It  19  the  aortic  valves  which  are  most  markedlj  expo6ed  to  and  detenorated  bv 

e  Biress  and  straiii  o£  exce8sive  or  imreguJated  physical  exertioiL  Under  sucn 
ircomiitancea  dise^se  of  the  aorta  has  ^DenJly  preceded  the  crippling  o!  the 
valve  segmenta^  and  having  accomplishea  their  incompetence  by  causing  dilata- 
tioD  of  the  vessel  hj  virtue  ol  iiupairiug  it«  etasticity,  and  throwing  strain  upon 
it  during  the  ventncular  sjstole.  A  rheumatic  aBection  ol  the  aortic  valvea  ia 
nsuallj  met  with  in  aasociation  with  involvement  of  the  niitral  segmenti^  but  in  a 
oertain  number  of  instances  the  aortic  val  ves  are  the  oulj  ones  senou8ly  impaired* 
In  the  production  of  the  crippling  sclerosis  which  accounts  far  sucb  a  large  num- 
ber of  cai68  of  aortic  de£ciency  m  addition  to  atrain,  gout  and  Bright^s  disease» 
ara  often  udd  to  be  of  etiological  importance,  but  thev  are  so  probab]y  only 
through  the  influence  of  vascular  pathological  statea.  Cert&inly  sclerotic  valves 
are  commoDly  met  with  in  subjecta  wbo  have  never  experienoed  the  toxie  in- 
fluences  of  gout  nor  sufiered  from  firight^s  diseaBeii  while  on  the  other  hand 
chronic  endocarditis  probably  oever  occurs  as  a  direct  conaequence  of  theee  atatea. 
Malaria  haa  been  čredi ted  with  being  instrumentat  in  eatablishing  a  chronic 
aoftitis.  Ali  conditions  inducing  high  arterial  tension  muitt  be  oonsideml  aa 
a^ncids  making  for  strain  of  tbe  aortic  valvea  Such  occupations  as  thoae  c^ 
Stitar.  coUier,  amtth,  soldier,  and  the  like,  undoubtedljr  predbpose  to  aortic  diseaaa 
Brobtlifi,  howeyer,  must  also  be  admitted  as  a  factor  tn  some  of  these  casee. 

£xttfrnal  violence  and  strain  inay,  under  exceptioiial  ciroumstancea,  lead  to 
fiidden  nipture  of  an  aortic  valve.  In  some  of  tbe  recorded  cases  there  is  raaaon  to 
believe  tearing  occurred  in  a  valve  already  weakened  b^  existin^  diseasei  Tbe 
vaJ volar  laceration  occurs  during  severe  muscular  exertion,  and  is  immediately 
foUowed  by  more  or  les«  cardiac  pain  and  distress,  and  usually  marked  dvspncea. 

£xiensive  mechanical  defects  often  result  from  malignant  endocarditis.  Tbe 
abondant  tiocculent  vegetations  may  tend  to  ooclude  the  orifice,  or  the  formation 
ol  a  valvular  an(^urysm  may  produce  a  degree  of  obstruction,  but  more  frequently 
MtiMidve  ulceration  leada  to  a  rapidly  eatablished  incompetence  permitting  of 
fmt  repurgitation. 

Matclevelopment  or  disease  during  intra-uterine  lile  is  a  rare  cause  of  aortic 


It  is  well  to  note  that  it  is  by  no  me«ns  rare  to  iind  a  thin  fringe  of  fine  boad- 
Vkm  viMti^tiocis  in  a  rheumatic  oaae  alon^  the  ventricalar  aapMSt  oflbe  cuspa,  whicb 
durinif  lifn  hai!  prtjsented  no  dinical  evidences  of  meehanioal  deficteitcy. 

is  one  of  tbe  moHt  prolitio  ageneies  by  wbičh  aortic  valvuJar 

di  i      From  tbe  elinical  point  of  view  the  actual  form  of  aortitis 

Ii  of  csofn  parati  v  ely  little  iniportaooe.    \foiit  frequently  it  is  of  an  atlieromatoua 

Vftrietj.     The  aortitis  deformans  may  lead  to  incompetence  without  diractlj 

vou  IV  24 
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involving  the  val  ve  segmenta  by  prodacing  dilatation  of  the  aorta,  and  ultimatelj'^ 
an  mcrease  in  the  size  of  the  aortic  ring,  but  ofteu  there  is  also  stiffeniog  and 
thickemng  of  the  cusps. 

Beference  mav  here  be  made  to  a  special  form  of  aortic  disease  leading  to  a 
certain  degree  ot  incorapeteace,  and  usuallj  producing  considerable  impalrment 
of  the  cardiac  nutrition  hy  narrowinK  the  orifices  of  the  coronarj  artenes.  The 
oondition  involves  most  markedlj  the  aorta  imm©diate!y  above  the  val  ves.  It 
consists  of  a  chronic  localised  aorti  tis,  and  occure  usually  in  patches,  the  borders 
having  oftan  an  undiilafcing  or  serpiginous  outline  very  suggestive  oi  a  sypliilitic 

Ijrocess.  In  the  caaes  W0  have  examined,  however,  no  very  distinct  sypliilitic 
esiona  could  be  detected  elsewher6  in  the  bodj.  In  the  čase  of  a  young  woman 
where  ttiis  condition  e^isted^  and  wliere  angina  pectoris  was  a  promlnent  sjmptom, 
pelvic  inBamiuation  had  existed,  and  there  were  other  reasons  to  believe  Byphilitic 
infection  had  occurred. 

Morbid  Artat&mj/. — Brief  reference  may  be  made  to  the  lesions  found  : — 

1.  In  Aortic  Incompfterhce.  —  In  cases  of  aortic  regui^tation  dne  to  chronic 
endocarditis  and  sclerosis  of  the  valve  seginents^  conditions  are  found  which  in 
most  instances  are  the  res  uit  of  an  association  of  procesaes.  There  iis  also  often- 
times  conaiderable  variation  in  the  seat  and  extent  as  well  as  in  the  predominant 
character  of  the  morbid  conditions^ 

In  some  instances  the  po  rt  ion  of  the  cusp  nearest  the  base  of  attachment  is 
indurated,  and  it  may  be  contracted  while  the  remaining  portion  is  practicallv 
uninvolved,  Here  the  normal  part  may  be  retroverted  or  doubled  backwaraa 
toward9  the  ventricular  cavity  in  consequeiice  of  the  failure  of  the  segments  by 
approximation  to  sustain  the  aortie  blood-pressure  during  diastole. 

Sometimes  the  segments  are  merelj  uniformly  thickened,  They  may  be 
irregularly  tbickened,  puckered,  and  ext6nsively  deformed.  Oftentimes  the 
induration  more  particuJarly  affects  the  free  edges  of  the  flaps,  which  may  be 
rounded  and  everted  or  rolled  towards  the  base  of  the  aorta.  Occasionalhr  one  of 
the  cusps  appeara  as  though  dragged  away  frora  its  attachment,  and  droops 
ventricle-waras.  Adhesions  are  sometimea  rormed  between  adjacent  flaps,  and 
when  these  are  broken  throu^b  a  large  pouch  mav  be  formed  by  the  combined 
cuspa.    We  have  met  with  distinct  aneuryamal  pouctiing  in  a  sclerosed  valve. 

In  many  of  the  cases  where  calcification  of  the  valves  is  a  conspicuous  feature 
the  aorta  is  practicaU^  healtby.  This  would  seem  to  indicate  that  the  valves  had 
been  affected  primari]y-  When  of  rheumatic  origin  there  ia  a  particular  disposi- 
tion  to  the  depositlon  of  lime  salts^  In  the  pa^t  there  has  been  too  great  a 
tendencv  to  coosider  calcareous  infiltration  as  evidence  of  the  process  loosely 
termed  *atheroma/^ 

Where  calcification  is  a  conspicuous  feature,  it  ia  well  to  observe  that  the 
deposit  of  lime  salta  is  often  not  limited  to  the  valves^  but  may  be  abundant  in 
the  infra- val vular  portion  of  tke  septiim  and  in  the  anterior  segment  of  the 
mitraL 

Incompetence  iiaay  arise  from  dilatation  of  the  aortic  ring  without  any  distinct 
involvement  of  the  valve  segments  themselves. 

2.  In  Aortic  SttTtous,  —  Chronic  rheumatic  endocarditis  is  particularly  in- 
fluential  in  leading  to  aortic  atenosis. 

Pure  cases  of  aortic  stenosis  are  by  no  meana  coramon,  although  a  certain 
degree  of  obatruction  exLits  in  a  large  number  of  the  cases  in  vvhich  incompetence 
is  the  conspicuous  leaion. 

Aortic  stenosis  is  alwa^s  due  to  vahnilar  disease*  The  actuial  lesioa  presents 
considerable  variation  in  its  exact  form,  seat,  and  extent. 

Sometimea  the  whole  of  the  cusps  are  so  infiUrated  \vith  lime  salts  as  to  be 
8eparately  indistinguishable,  and  forming  a  calcified  rine,  in  the  centre  of  which 
is  a  mere  chink  of  a  Itimen.  Or  the  valves  may  be  thickened^  fused  one  to  th( 
other  so  as  to  constitute  a  kind  of  f  unnel  with  ita  narrow  ond  or  apex  projectiag 
into  the  aorta. 

Fr6quently  the  segments  are  irre^ularly  involved.  In  some  cases  where  ther< 
ia  abundant  depositioa  of  lime  salta,  mtervenine  portions  of  fairly  healthy  valv* 
tissue  may  sometimes  be  observed.  Commonly  the  valves  are  thickened  an< 
rigid,  coherentj  and,  according  to  some  pathologists,  reudered  rough  by  th< 
calcification  bf  adherent  thrombi,  the  lumen  being  often  so  Darrow  as  to  barel.^ 
admit  a  goose-quill 

3.  Aortic  Incompetence  vdih  Stenosis. — From  what  has  alreadv  l^een  said  it  wi3 
be  clear  frora  the  patbologic^l  necessities  of  the  čase  that  mixed  or  combined  cou 
ditions  must  occur.    Such  is  imdoubtedly  tbe  čase.    In  a  considerable  number  c 
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AfFSCTIONS  OF  THE  MiTRAL  VaLTIS 

The  nature  of  the  procefises  leading  ta  deficiencj  of  the  mitral  valvea  do 
not  diSer  &om  those  alread^  described  as  oocuning  in  Talvee  generali^«  or 
in  the  aortic  segmenta  in  particular.  It  will,  therefore»  onlv  be  neoeaauj  lo 
lefer  to  points  of  special  practical  importance,  The  foilowing  forma  of 
mitral  diaeaae  may  be  distinguisbed : — 

1.  Mitral  stenosia 

2.  Mitral  stenosis  with  incompetenca. 

3.  Mitral  inccmpetence, 

Although  doubtless  in  most  caaes  in  some  stage  of  a  chionio  primarj 
Talvnlar  diseaae  of  the  mitral  segmenta  combined  mechanioal  defeoto  ooour, 
jet  for  purposes  of  pfractical  discrimination,  as  well  aa  for  oonvenienoe  of 
grouping  and  description,  the  above  three  dasseB  maj  be  reoognised«  It 
maj,  nevertheless,  be  best  to  add  at  once  that  in  nearlj  ali  caaes  of  mitral 
atenosis  inoompetence  of  a  greater  or  less  degree  takes  place  at  some 
period. 

Mitral  Stenosis. — Left  auriculo-ventricular  obstruotion  forms  one  of 
the  most  important  of  the  oiganic  diseasee  of  the  heart  It  ucctirs  in 
the  majoritj  of  caaes  associated  with  some  incompetenoa 

EUology, — Mitral  stenofiia  is  partlcularlv  common  in  females,  altliough  met 
witli  also  m  a  l&r^e  nuuiber  of  males.  WM]e  often  Dot  coming  undor  modical 
k^bservation  till  aault  life,  and  sometimes  not  untii  the  latter  part  of  middla 
'*  ,  the  oondition  is  generali y  initiated  at  an  early  age ;  the  largest  number  of 
j8  are  met  with  before  the  age  of  thLrtv.  The  great  majority  ol  cases  are 
lae  to  a  chminic  endocarditi&  BometiDies  this  wou1d  soem  to  ariae  as  an  scnta 
l«ondition.  Rheiimatic  fever  or  chorea  are  the  conimoa  antecedenta.  In  soma 
limitances  no  definite  excitant  can  be  detected  ArVhei-e  no  distinct  rheumatic 
bliistor^  is  fortbcoming  careful  inquiry  will  frequently  elicit  some  reference  to 
I  **  growing  pains  "  or  chorea. 

In  some  very  mre  instancei  mitral  obstrnctioD  hm  been  dependent  on  the 
abundant  formAtlon  of  vegetations,  or  the  intrusiou  of  a  aocalled  cardlao  pol^pua 
[  or  tumour. 

Mofhid  ilaa/^^mi/.—Mitral  stenosis  is  the  result  of  very  conipicuons  organic 
mges  in  the  valvea  The  anriculo-ventricular  ring  and  the  struotures  in  immedi- 
>  eonnection  may  be  in  vol  ved.  Oocasionally  the  narrowing  of  th«  mitnil  oriilce 
pears  to  be  m&inlyf  and  aooording  to  some  even  entirely  duo  to  aii  indurntion 
Kunth  oontraction,  and  sometimes  calcareoos  deposition  in  the  Itbrouj«  ring  encircling 
auriculo*  ven  trie ular  orifioe  and  the  base  of  the  valve^  om  woU  as  in  the  im- 
madiatelf  adjacent  muscular  tissua  Most  uaaallj  the  stenocis  is  dua  to  ertensiva 
ehanges  m  the  val  ve  segmenta  The  sclerosis  and  cicatriolal  formation  is  appar- 
^*  the  result  of  a  chronic  intlaminatory  prooesa  Tho  val  ve  seftments,  and 
\f  the  anterior  or  aortic  cusp  is  the  one  princtpally  involve^  ara  miieh 
kioed,  of  firm  and  ofteotimes  cartilaginous  consisteocjr,  and  freqiiantly 
*  shrunken,  or  other^ise  deformed,  A  variable  dsgfee  of  ailoareotis 
is  of  common  occurrence.  The  chorde  tandinas  are  usuallj  greatlj 
very  rigid,  shortened,  and  often  fosed  or  finalj  adhenmt  in  thiir 
to  the  val  ves,  forming  stiff  ridges  of  denie  fibrons  tissue,  or  aotnallj 
^  >rated  into  the  scleru^ed  funnc^L  The  apioe«  of  the  mnsculi  papillares  aro 
|i]ently  eonverted  into  dense  white  cartilaginous-like  tissua  The  lumen  of 
be  auriculo-ventriculftr  orifico  is  of  course  naiT0Wld  A  norma]  sdult  mitral 
"orifice  should  readilv  admit  two  finger-tips.  A  stanoiad  mitral  orifice  lit»quantly 
« ill  osJj  allow  of  the  insertiun  of  the  tip  of  the  forafingiri  and  ti>m<»times  tha 
d^pM  of  stenosis  is  stili  greater. 

Aooording  to  the  structural  deformitv  twofofnis  of  mitral  staoons  hava  beao 
:  (L)  the  battonbola  form,  and  (ii.)  tha  fttimal-ahaped  vmriatj.    In 
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fonner  the  mitral  orifice  presents  the  appearance  when  viewed  from  its  aiiriculai^ 
aspect  o£  a  slit  in  a  tough  and  rigid  aiaphragm*  In  the  latter  the  contracted 
cusps,  with  fused  chordte  tendineae  pmjecting  ventricle-wards,  gives  the  aspect  of 
that  of  a  fuDiieL  Often,  however^  what  looks  like  a  bufcton-hole  variety  when 
viewed  from  above  will  assume  a  raore  or  less  tjpical  funnelshape  appearance 
when  viewed  from  below,  Thera  wouid,  thereforei,  seem  to  be  no  clear  pathological 
reason  or  clinical  advaotage  in  insisting  on  this  8omewhat  artificial  division. 

It  ia  well  to  remember  that  in  many  cases  of  mitral  stenosis  the  natural  seat 
of  the  auriculo-ventriciilar  orilice  is  ahifted,  and  instead  of  being  on  a  le  vel  wilh 
the  base  of  the  val  ve  segmenta,  is  lowered  to  a  position  at  the  apex  of  the  fnnoel- 
sbaped  rigid  valve, 

htill  further  the  obstruction  is  occasionallj  increased  by  the  formation  of 
thrombi  on  the  auricular  sorface  of  the  sclerosed  valve,  or  by  pendulous  coagula 
from  the  left  auricle. 

The  results  of  this  lesion  on  the  general  circulation  have  alpeady  been  sufficientlj 
described,  and  certain  of  the  local  efTects  will  be  referred  to  presently  when  con- 
Bidering  hypertrophy  and  dilatation^  so  that  it  is  only  necessary  here  to  mention 
the  moi-e  conspicuous  intra-cardiac  conseaueoces  and  associations.  Naturally  the 
chief  stress  oi  mitral  stenosis  falls  on  the  left  auricle,  which,  according  to  the 
stage  of  the  lesion,  presents  variable  degreea  of  hypertroi>hv  and  dilatation. 

There  is  al  so  considerable  increaae  in  the  size  or  the  right  ventricle,  the  hyper- 
traphy  of  its  walls  and  prominence  of  its  iniundibalum  being  usually  most 
conspiciious. 

In  the  early  stages  hypertrophy  is  the  chief  if  not  so!e  feature,  but  in  old- 
standing  cases,  where  a  certain  amount  of  mitral  incompetence  has  existed  with 

Progressive  heart  failure,  more  or  less  dilatation  is  usuaily  found  at  the  autop8y. 
ossibly  some  degree  of  incompetence  has  much  to  do  with  this.  The  auricular 
appendix  is  often  blocked  by  tirm  thrombi,  and  the  cavity  of  the  auricle  generally 
contains  much  a*m,  and  f,m.  blood-clot. 

Tlieoretically  it  might  be  eonsidered  that  the  left  ventricle  should  show  bnt 
little  alteration,  or  even  be  diminished  in  size,  but  generallv  when  esamined 
post-mortem  it  presents  some  degree  of  dilatation,  and  not  infrequently  distinct 
iiypertrophy.  J 

Mitral  Incompetence.— le  the  normal  heart  the  mitral  valve  effectu- 
ally  preveots  any  comrnunication  betweeii  the  left  ventricle  and  the  left 
auricle  dnring  the  Bystole  of  the  former. 

Two  distinct  forma  of  mitral  incompetence,  esaentiallj  difl*erent  in 
etiology  and  mechaaism,  although  presenting  many  clinical  features  in 
common,  can  be  rccognised : —  j 

(i.)  Incompetence  from  primaij  valvuJar  disease.  t| 

(ii»)  Incompetence  from  muscnlar  failure. 

Etidogy, — ^According  to  the  form  of  mitral  incompetence,  two  chieL 
groupa  of  etiological  agents  are  to  be  sought :—  ■ 

1.  That  in  vhich  the  curtains  of  the  mitral  valve  or  their  tendinous  cords  are 
affected. 

(i.)  Infective  Endocarditia— The  rapidly  developed  and  often  very  extensive 
and  destrtjictive  character  of  this  mafignant  inflammatory  process  nas  already 
been  indicated.  The  mitral  segments,  like  the  aortic,  frequeDtly  sutler,  and 
very  extensive  incompetence  may  be  established,  and  that  so  speedi]y  as  often  to 
give  little  opportunity  for  aoy  effective  compeiisatory  changes. 

(ii.)  Simple  acute  endocarditis,  generally  of  rheu matic  origin,  although  often 
eonsidered  as  giving  rise  to  regurgitation,  probablv  often  allows  of  sucb  rather 
from  the  associated  rauscle  failure  tJian  the  actual  cnanges  occurring  in  the  valve 
segmenta — at  least  the  muscle  failure  assists  in  the  re-sult. 

(iii.)  Chronic  endocarditis,  the  consequence  usually  of  rheumatism  as  alreadj? 
explained,  not  only  leads  to  dcformities,  but  is  apt  to  nroduce  loss  of  mobility 
and  a  deterioration  of  the  structures  as  an  efficient  mecnanical  valve.  Althougl 
flclerosis  of  the  mitral  tends  to  produce  incompetence,  and  that  perhaps  at  a  com 
parati  vel  y  early  stage  in  the  cardiac  hi8toryj  yet  in  roany  instaoces  the  degree  o^ 
compensation  has  V^een  auch  that  the  čase  does  not  come  under  medical  observatior 
mitil  the  mitral  ori£oe  has  been  conBiderably  etenosed^  and  the  then  markec 
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reg^rgitation  is  obvioiisIy  occurring  through  an  obstructed  orifice.  In  aH  prob- 
ability,  however,  some  degree  ol  regurgitation  invariablj  occurs  before  the 
development  of  stenosia, 

(iv.)  Traumatic  influences  are  said  to  be  capable  ol  eetAblifihing  suffici^it 
injury  to  the  mitral  val  ve  as  to  produce  incompetence,  but  it  is  difficmt  to  obtain 
evidence  in  favour  of  sach  an  assertion. 

■  2.  That  in  which  the  val  ve  curtains  are  normal,  but  changes  in  the  moscle  sub- 
Btance  lead  to  a  widening  of  the  mitral  orifiee.     In  advance«^  cases  prolmhly  also 

■  aome  yielding  of  tbe  sti-uctnrea  forming  the  auriculo-ventricular  ring  may  oocur, 

Mitral  regurgitation  from  such  causes  may  Ije  of  almost  any  degree  of  8everity. 

In  some  the  enlargement  of  the  raiiral  oriice  is  slight  and  temporary,  in  others  it 
■tB  enormous  and  persistent.  One  gronp  may  be  relatively  curable ;  another  in- 
rcarable  and  incapable  of  lasting  amelioralion. 

Ali  conditions  leading  to  a  ]owering  of  the  nntrition  of  tbe  cardiac  muscle  are 

to  be  oonaidered  instrumental  in  the  productionof  this  form  of  mitral  insnfficiencT, 

Among  8uch  are  the  following  :  (i.)  Febrile  atates  :  (ii.)  Toxic  condition«,  espedaUjr 

alcoholism ;   (iil)  An^mic  a&ections  •    (iv»)  Locad  inilammatory  degenerative  or 

oiher  abnormal  processes  afiecting  toe  myocardium ;  (v.)  Some  chronic  wa«t]ng 

dis^asea 
f       It  may  be  well  here  to  point  out  more  explicitty  that  the  toxiemic  infiuenoe  of 
faiaziv  of  the  infectious  diseases  on  the  cardi^ic  muscle  may  l>e  such  as  to  effeot 

inarked  mitral  infiufficiency.     Rheumatiem,  also,  altbough  atUicking  the  endocar- 

dium  in  chief  degree,  cjin  sometimes  produce  such  myocArdial  enfecblement  as 
L  will  lead  to  a  considerable  amountof  dilatation«  and  amply  to  account  for  aigns  ol 
|SDitral  incompetence.  The  importance  of  muscnlar  strain  in  such  states  as  those 
hbove  indi4**ited,  or  indeed  in  any  oondition  of  cardijic  debilitv,  is  self -evident. 
i  Mitral  incompetence  dne  to  gross  lesion  of  the  val  ve  itself  is,  of  couriie,  stric  tly 
fapeakingf  incuraole,  altbough  adec]uate  cardiac  action,  if  compensation  be  estab- 
pi&hed,  may  be  maintained  for  ye4iirs.  Incompetence  from  muscle  fatlure^  on  the 
rother  handf  may  be   to  aH   intents  and   purposes   curable,   provided   that   the 

infaences  productive  of  the  mu&cle  failure  can  be  removed  and  the  state  of  normal 

nutntion  re-established» 

Morbid  Anatovty. — As  already  indicated,  two  distiiict  classes  are  to  be  recog- 

msed  : — (L)  Incompetence  from  primary  valvular  defect ;  (it,)  Incompetence  from 

muscular  weakneBS« 

The  valvular  defects  are  such  as  have  been  previously  deacribed.  Thev  con* 
Lpist  of  a  thickening,  puckerin^,  and  shrinklng  ot  the  curtains  of  the  mitral^  with 
lluiially  more  or  lesa  tihortening^  thickening,  and  induration  of  the  tendinoui 
bords.  In  a  very  considerable  number  of  the  ciises  which  dimcalb/  presen ted  the 
luMsic  indications  of  mitral  incompetence  narrowing  of  the  mitral  orlice  is  found. 
The  muscle  failure  may  manilest  itself  pathologically   by  diiatation  of  the 

ventricular  cavity  and  simple  enlargement  of  the  auriculo-ventricular  orifioe,  but 
I  these  conditions  will  be  beat  referred  to  tater. 

I  Affkctions  of  thk  Pulmonabv  Valves 

Leaions  limited  to  the  piilmo0ary  valves  and  orifice  are  rare.     Some- 
times, however,  the  pulmonary  artery  and  valves  are  involved  in  aeaociation 
with  or  8eoondary  to  affections  of  the  left  side  of  the  heart. 
Two  conditions  are  of  clinical  importance  : — 
(i.)  PulmoDary  Btenoaifl ;  (ii.)  Piiimonary  incoinpetenoa 
Pulmonabv  Stenosis. — Obetruction  at  the  pulmonary  orifice  may  be  of 
(i)  congenital  origin,  or  (ii*)  acqnired  8ubBequent  to  birth* 

Ccmgenital  pulmonary  stenosis  cKinstitutes  one  ol  the  oonmiolieBt  varietios  of 
^ardiac  mat  formati  on.  It  is  frequenUy  ossooiated  with  imperfectinn  of  the 
birieular  and  vt-ntrieular  septa  and  patenoy  of  the  ductus  BotallL  Ali  d<*groes 
May  be  met  uith  up  to  complete  occlusion  of  the  orifice  and  atresia  of  thi)  pul- 
Kooanr  art4^ry, 

r^  It  m  often  dilficulL  both  cUnically  and  patbologically,  to  distinguish  between 
a  stenonis  of  eongenital  or  aoquired  origin. 

Primary  pulmonary  stenosta,  arising  sobieguent  to  birth,  is  exceoding1y  rare, 
BniMi  met  with  it  is  uauallv  dependent  on  old  endocarditis  of  rheunuitio  natum 
Bb  mt  a  few  of  the  recordea  cases  the  eiiology  has  been  obscure. 
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The  val  ves  are  thickeoed,  often  rigid,  and  even  infiltrated  with  lime  aalts. 
The  eilges  of  th©  cusps  may  be  fused  and  a  funnel-shaped  channel  so  produced^ 
the  apex  directed  upwards  towards  the  pulinoaary  artery«  The  oritice  inajr  be 
diminished  to  a  mere  slit.  Vegetations  inay  be  presen  t,  and  so  stili  further 
iiarrow  the  oiifice. 

Oec&sionally  in  inali^nant  endocarditia  large  fungatlng  vegetations  form  oo 
thejpulmonary  cnsps  and  partially  obstruct  the  orifice. 

Obstruction  has  been  met  with  at  a  point  beneath  the  pulmonary  valves. 
The  walls  of  the  conus  arteriosus  are  thickened,  rigid,  and  contracted,  as  from  oid 
ventricular  endocarditis.  There  may  be  recent  vegetations  about  the  indurated 
region. 

Obstmction  has  also  been  known  to  arise  from  chronic  atheroma  of  the 
pulmonarj  artery. 

In  aH  cases  of  pulmonarj  stenosis  the  nght  ventricle  will  be  found  hyper- 
trophiedj  and  iisually  witb  its  cavity  dilated. 

The  pulmonary  artery,  as  alreadj  indicated^  while  generallj  in  vol  ved  in  the 
coegenital  cases  of  stenosis,  does  not  usuallj  present  much  change  in  the  acquired 
fomL 

PULMDNART  Incompetence.^ — Incompetence  of  the  pulmonarj  valves^ 
may  arke  from  the  foIlowing  causes : —  fl 

(i.)  Primary  dieease  of  the  valve  segments.     This  maj  occur:  (a)  in^" 
pulmonary  etenosis ;  (h)  chronic  endocarditis  and  sclerosed  conditions  of  the 
sigmoid  cuaps  unassociated  with  stenosis;   (c)  in  malignant  endocarditia^ 
and  (d)  m  the  very  doubtful  cases  of  laceration  from  trauma.  ^ 

(ii.)  Secondarj  involvement  of  the  valve:  m  {a)  dilatation  of  the 
pulmonarj  artery ;  (6)  preasure  on  the  orifice  and  valves  from  without  aa 
very  exceptionally  in  aortic  aneurj^sm,  ■ 

It  will  thtis  be  seen  that  the  meehanical  defect  of  pulmonarj  le^kage  may 
arise  from  several  causes.  In  some  instances  the  conaition  is  undoubtedlj  of 
congenital  origin,  bnt  it  is  then  U8ually  associatcd  with  obstmction  of  the  orihce, 

Probablj  the  so-called  simple  pulmonary  endocarditis  is  of  rheumatic  origin. 
In  not  a  few  cases,  however,  of  advanced  aortic  and  mitral  disease  we  ha  ve 
found  a  certain  degree  of  induration  of  the  pnlmonarj  eegments,  and  it  seems 
cjuite  feasible  to  believe  timt  this  thickening  is  due  to  e^cessive  pressure,  and 
is  allied  to  atheroma tous  dieease  of  the  aorta. 

Simple  valvular  disease  of  the  pulmonarj  cusps  presents  the  usual  appearances 
of  a  chronic^  infiammatorj,  and  de^nerative  process.  The  aegments  are  in* 
durated,  puckered^  and  do  not  approximate,  but  al]ow  of  free  leakage. 

The  nght  ventricle  and  right  auricle  become  hvpertrophied  and  dilated.  The 
pulmonarj  arterj  may  be  normal  in  si7^,  dilateci,  or  even  contracted  in  some 
cases. 

A  relative  or  functional  incompetencj  of  the  pulmonarj  valves  may  occur  as 
a  nat tiral  lidapbation,  as  in  cases  ot  persistent  high  pulmonarj  pressure. 

In  advanced  mitral  stenosis,  however,  the  pulmonarj  arterj  is  more  or  less 
constantlj  distended,  and  dilatation  occurriog,  maj  allow  of  regurgitation 
through  the  pulmonarj  orifice*  In  sueh  cases,  also,  the  pulmonarj  arterj  maj 
be  atheromatous. 


Affections  of  the  Tricuspid  Valves 


w 


Primary  or  ieolated  lesions  of  the  right  auriculo- ventricular  valves  are 
exceedinglj  rare,  while  secondarj  impairment  of  their  meehanical  action  is 
met  with  in  the  greater  number  of  cardiac  casea* 

During  fcetal  development  malformationa  and  inflammafcorj  procesaea 
are  more  liable  to  involve  the  tricuspid  than  the  mitral  valves,  but  aftei 
birth,  although  the  tricuspid  may  auffer  in  connection  with  or  secondarj 
to  the  other  valves,  a  lesion  limited  to  them  is  quite  esceptioual. 

The  morbid  conditions  may  be  divided  into  (i)  Tricuspid  stenosis  anc' 
(ii)  Tricuspid  incompetence.  When  the  former  exiats  the  latter  is  alst 
UBuallj  present. 
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Tkicuspid  Stekosis.^ — Tricospid  obstructioa  lanks  amongad  ibe  imm 
fonns  of  Talvular  lesioii.  The  greater  number  of  reooided  caaes  ha^ 
occurred  in  femalea.  The  age  at  death  is  ii6ually  betWQ6ii  20  and  SOl 
It  is  often  said  to  be  of  congenital  origin,  but  of  tbis  we  haTe  grave  doabl& 
In  most  instancee  it  is  asdociated  with  mitral  stenosia  As  a  general  nila 
tbe  degree  of  stenoais  of  the  tricospid  is  much  lees  than  that  of  the  mitimL 
In  most  of  these  casea  the  involvement  wouId  seem  to  be  coincident  and 
dependent  on  rheumatisin,  Tricuspid  stenoais  is  also  said  to  aiise  aa  a 
secoadiiij  lesion  from  inflammatorj  prooeesee  set  up  bj  back-prearora 
acting  ihiough  tbe  pulmonarj  drcuit.  It  is  probable  that  this  is  never 
tbe  čase. 

The  morbid  anatomj  of  the  stenosed  tricuspid  is  &lmost  identical  with  that  of 
the  simiUrlj  &ffect«d  mitral,  and  hence  does  not  call  for  an^  detailed  desoription. 
The  cnsps  are  thickened^  contracted,  more  or  less  adherent  to  one  another, 
defonnea,  and  sometimes  connected  in  to  a  funnel-shaped  stmcture  with  indura- 
tion  and  adhesion  of  the  chordse  tendinese,  and  tbe  ori^ca  thereby  greatly 
n&rrowed.  Vegetations  may  stili  further  obstruct  the  orifioe,  and  abtmdant 
deposttion  of  lime  salts  may  add  to  the  rigiditj  of  the  sclerosed  tissues. 

The  secondarj  results  have  alreadj  been  simciently  indicated,  and  need  not  be 
further  dwelt  on,  except  to  point  oiit  that  tbe  greater  part  of  the  changes  found 
in  the  chambers  of  the  nght  heart  are,  generaUy  fipeaking,  due  rather  to  the 
uaaaljy  present  and  more  important  mitral  stenosis  than  the  tricuspid  ledoo. 

Tricuspid  Incompetenck. — Insufficiencj  of  the  tricuspid  valves,  allow- 
ing  of  regurgitation,  is,  as  above  indicated,  the  commonest  of  valvuhir 
defects*  Indeed,  in  states  of  over-distension,  such  as  may  o<xur  in  the 
course  of  violent  exertion,  a  leakage  or  "  8afety-valve  '*  action  maj  be  con- 
^■idered  as  phyaioIogicaL 

For  practical  purposes,  therefore,  it  is  all-important  to  differentiate  oaata 
into  two  groups : — 

(i)  Tncuspid  regurgitation  arising  from  musole  failure  of  the  heart  and 
idependent  of  lesion  in  the  structure  of  the  valves. 

(iL)  Tricuspid  regiii^tation  dependent  on  morbid  conditions  of  the  valre 
eegments, 

Where  the  ktter  exi8t8,  the  inflnenoe  indicated  in  the  former  is  only  too 
apt  to  be  sooner  or  later  superadded. 

Tricuspid  regurgitation  from  relaxation  or  stretching  of  the  fihmus  ring  oon- 
stituting  the  base  of  the  val  ve  undoubtedly  occurs,  but  U8ually  has  Ijeen  for  long 
preoeded  by  asthenic  or  di6tinctly  morbid  aifections  of  the  muscular  subutance. 
Conditions  of  degeneration,  inflatnmation,  or  like  states  impairinjr  the  contractile 
power  of  the  cardiac  walts  and  papLllary  muscles  arise  from  a  vanety  of  agencies« 
■ —  a)i*eady  indicated,  and  hence  it  is  easy  to  underatand  how  tncunpid  incom- 
lenoe  may  be  consecutive  to  man  t  diflbrent  di&ease«  and  dissimilar  leiiions. 

It  is  neoesBary  also  to  insist  on  the  paramount  importance  of  influenoe«  aoting 
on  the  moscle  of  tbe  nght  ventricle  through  the  pulmoDary  sjstem.  This  ariset 
iiiher  from  local  morbid  conditioDB  of  the  lungs,  such  os  chronic  bronchitifl| 
aoiphjsešna,  tibrosis,  and  the  like,  or  from  backworking  of  the  effects  of  left-sided 
lenons  and  conditions  of  high  arterial  tension  such  as  occurs  in  chronic   Uright'« 


Bat  in  a  considerable  number  of  the  cases  of  tricuspid  incompetenoa  there  ii  a 
diatlnot  alteration  in  the  valva  8ea:nients.    In  one  claas  the  cuspa  wiU  be  found 
^Ihtckened,  puckered,  sbrunken,  ana  with  induration  of  the  choran  t«Qdine«»  and 
iibly  caicareous  depositioa.     Usuall^  the  mitral  will  also  be  involvod  to  a 
itnr  extent>  and  frBquently  the  aortio  cnsps.    Hero  tlie  valvular  crtppliog  ia 
,  andenti  in  the  great  majonty  of  cases  that  are  not  congenital,  on  rheumatiAm 
'ehorea. 

Atheronia  is  sometimes  said  to  involve  the  tricuspid  valves,  bat  we  baliere  tliii 
)  ba  qiute  ezoaptionaL 
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In  another  class  of  cases  the  tricuspid  vah^es  becomo  8wolleii,  deformed*  and 
more  or  less  destrojed  by  a  malignant  endocarditia, 

Tricuspid  regurgitation  bemg  generali?  a  secondary  condition^  the  state  of  the 
heart  will  often  be  in  great  part  dependent  on  the  primarjr  lesion,  but  in  the 
cases  in  which  the  tricnspid  mcompetence  is  of  priinary  ongin,  or  at  ali  event« 
the  most  conspicuoufl  featare,  the  right  aiaricle  wtir  be  found  enormousij  dilated 
with  a  variable  degree  of  hyp©rtrophy  of  its  walls,  although  sometimes  they  iiiay 
be  distinctly  thinned.  The  verne  ca  vse  are  us«ally  much  oistended.  The  generaJ 
e^ecta  hav  e  ab:eady  been  f ully  indicated. 


III,   AffECTIONS  of  the  MTOCARDltTM 


4 


It  18  only  of  recent  yeara  that  a  true  appreciation  of  the  importance 
lesiona  of  the  mjocardiiim  hm  arou&ed  cliniciana  and  pathologists  to  a 
more  iiitimate  studj  of  the  same.  A  clear  recogDition  of  anatomical 
arrangemeDta  and  structural  peculiarities  coostitutea  an  essential  pre- 
liimnary.  Of  special  importance  is  the  vascular  8upply.  The  structure  and 
characters  of  the  coronarj  vessels  have,  hovvever,  been  described  elsewhere 
and  need  not  be  referred  to  again,  except  to  inaiflt  on  their  great  importance 
in  conaidering  manj  of  the  most  important  pathological  conditions  of  the 
mjocardium. 

In  deaEng  mth  the  processes  of  discase  occumDg  in  the  heart  frequent 
reference  wa8  made  to  involvement  of  the  muscle  Bubstance.  It  wUl  be 
well,  therefore,  in  the  present  section  to  limit  oox  consideration  to  the  more 
important  affections  of  the  myocardium. 

Cardiac  dehility,  although  a  term  which,  pathologically  speaking,  is 
indefensiblej  nevertheleas  conveniently  indicates  a  condition,  congenital  or 
accjuired,  of  iBadequacy  without  visible  strnctural  change.  Asthenic  states 
of  the  cardiac  mnecles  arise  often  iinder  the  influence  of  deficient  coronary 
arteriea,  and  may  even  end  in  angina  pectoris.  Sometimes  cardiac  debility 
is  temporarj,  but  more  frequ€ntly  it  is  of  long  duration,  and  conBtitutes  one 
of  the  forms  of  di8ability  embraced  under  the  comprehensive  but  indefLnite 
clinieal  designation  of  "  weak  heart/* 

AtTopky  and  degenerations  of  the  myo€ardium  are  very  common,  They 
are  to  be  looked  npon  as  evidences  of  either  local  or  general  malnutrition. 
In  not  a  few  inatances  the  muecular  degradation  is  dependent  upon  general 
blood  states  of  ansemia  or  toxaemia.  In  other  local  conditionB  involve- 
ment of  the  coronary  vessels  is  the  determining  cause. 

Simple  atrophy  is  said  to  occur  as  a  part  of  the  general  wEisting  incident 
to  old  age,  but  certainly  in  healthy  old  people  the  very  opposite  seems 
frequently  to  be  the  čase,  Atrophy  arises  also  in  conditions  of  starvation 
and  general  malnutrition,  and  as  a  part  of  a  more  direct  disease,  such  as 
fibrouB  transformation  of  the  myocardinm. 

Special  forma  of  atrophy  have  been  deacribed^  such  as : — 

(i.)  Fibrillary  atrophy,  wher©  there  is,  as  it  werei  an  exaggeration  of  the 
longitudinal  striation  of  the  muscle  fibres ; 

(iL)  Fragmentarj  atrophy  or  segmentation,  in  which  a  splitting  up  ol 
the  muscle  cells  is  noticed,  probably  from  a  necrosis  of  the  mjosin ;  and, 

(iii.)  Pigmentarj  atrophj,  where  htematoidin  granules  of  a  browmsh 
yellow  colour  appear  about  the  nuclei  of  the  muscle  celLs,  and  the  myo 
cardium  becomeB  darker,  harder,  and  lighter  in  weight. 

Degenerations  of  varjing  degree  are  common,  but  have  been  alreadj 
8uflSciently  described. 

Myocarditis  or  inflammation  of  the  cardiac  muscle  is  praciically  alway 
a  8econdary  condition.     It  may  develop  in  the  course  of  infectious  fevers  o 
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[in  asBociation  with  septic  and  toxic  states.     It  ifi  also  said  to  arise  firom 

Vft  local  extension,  as  from  endocarditis  or  pericarditis. 

Mjrocarditia  is  often  described  as  bemg  either  (i)  parenchTmatous  or 
(iL)  interstitial ;  but  such  a  distinction  is  somewbat  artificial,  as  in  most 
instances  both  muscle  and  inter-muscular  substance  are  involved-  The 
proceas  may  be  (i)  general  or  (ii.)  local.  As  legards  inten8ity  it  is  (i.)  acutBi 
(ii.)  subacute,  or  (iiL)  chronic. 


Whatever  raay  be  urged  on  the  ^round  of  theoretical  jpathology,  it  is  certainly 
difficult  to  draw  any  sharp  distinction  between  certain  forma  of  degeneration  of 
the  cardiac  muscle  cells  and  so-calJed  parenchjmatous  myocarditis.  Profound 
protoplafiioic  change  in  the  rouscle  element«  occurs  in  many  toia^mic  conditions, 
Dut  particti]arly  in  typhoid,  diphtheria,  and  septic  fevers.  It  is  important  to 
remember  that  a  Like  cbange  occurs  in  acute  rheutDatuHDL 

In  some  cases*  of  *^alcoholic  heart"  the  muscle  cells  present  characters  indis- 
tinguishable  from  tho66  met  with  in  diphtheria.  loBuenza  bas  of  reoent  years 
Ampl^  proved  itself,  in  many  instances,  a  serious  agent  in  alfecting  beart  failure, 
The  importanoe  of  pneumonia  in  bringing  about  rapid  cardiac  coUapee,  e8pecially 
in  muscle  degraded  by  chronic  alcohofisnii  is  too  well  kQ0wn  to  need  more  than  a 
paasing  reference.  But  so-called  parencbymatous  m^ocarditis  to  a  greater  or  less 
€xtent  may  occur  in  almost  any  disease  of  an  infective  character,  or  morbid  con- 
dition  associated  with  eontinuous  pyrexia. 

Special  reference  niay  here  be  made  to  the  '^alcoholic  heart"  so  common 
among  heavy  bcer-drinkers  in  male  labourers,  and  such  as  dra^men^  market- 
Dorters«  cabmen,  and  public-house  employeeSi  but  from  which  spint-drinkers  are 
far  from  being  exempt.  Although  the  svmptoms  of  cai-diac  tailnre  may  be  of 
sudden  or  rapid  development,  more  or  fess  hyx)ertrophy^  and  often  very  con- 
»nicuous  increase  in  the  muscle,  is  ulmost  alway8  presen  t  The  toxic  influence  of 
alcohol  on  muscle  leads  to  degenerative  changes,  but  the  enormous  quantities  of 
fluid  frequently  imbiljed  must  not  be  left  out  of  consideration. 

When  a  myocarditis  proceeds  to  the  format  ion  of  pus  it  is  spoken  of  as  a 
inppufative  myoairditiSy  which  may  be  localised,  formi ug  one  or  more  abso^^es« 
or   more  rarely  diflnse,      Such  resuUs  from  pyogenic    infection.      The  micro- 


iay  reach  the  myocardiQm  by  means  of  the  blood,  or  by  direct  ex- 
>n  from  tne  endo-  or  pericardium.     Many  are  of  the  same  nature  as  those 
r  with  in  malignant  endocarditis,  and  produce  rapid  degeneration  and  necroeis 
^with  a  certain  amount  of  indammatorv  exudation. 

Chronic  Interstituil  MyocarditU. — Under  thia  he^ing  it  has  become  cu8tomary 

to  include  those  conditions  cbaracterised  by  a  formation  of  iibrous  or  indurated 

■  tissue,  and  when  the  trne  muscle  elementa  have  wa8ted  or  been  replaced   by 

f  iclerotic  formation-     But  myocardial  sclerosis  is  by  no  meana  al way8  the  result  of 

i  true  inflammatory  process,    Hence  the  above  term  iii  baFdly  8UjSiciently  inclusive 

I  lo  be  abfiolutely  accurate. 

Arterio-sclerosis  of  the  coronary  arteriea  must  be  credited  witb  the  greater 
number  of  cases  of  fibroid  hearl    The  in6uence  of  gout,  lead,  syphili«,  Bright^s 
disease,  alooholism,  over-work  and  old  age,  in  directly  leading  to  such  is  discussed 
lelsewhere,  and  calls  for  no  further  consideration  hera 

I       The  myocardiaI  scleroais  may  be  (i*)  local  or  (ii,)  diflnse.    Wlien  local.  and  under 
[  the  inflttence  of  arterial  supply,  tho  left  ventricle  usually  sufiers  to  the  greate*t 
sxteDt^    The  indurated  areaa  appear  as  firm,  I>ale.  fibrous  patches  which  micro- 
ioopically  present  the  characters  of  dense  cicatricial  like  tissue. 

Cardiac  Aneurg^m, — Local   bulging  of  the  niyocardium    is  usually 

L  depetDdent  od  antecedent  disease  of  the  muscle  ending  in  fibroid  induration. 

|^ceptionaUy,  however,  a  cardiac  aneurysm  forms  before  fibrous  transfonna- 

baa  occurreii.      The  endocardiuzu  is  also  sometimes  found   bulging 

the  muacukr  fasciculi,     Cardiao  aneuryBm8  are  most  frequ6ntly 

in  the  wall8  of  the  left  ventricle,  on  the  anterior  aapect  and  near 

I  apez ;  but  they  also  ahao  on  the  posterior  wall  and  even  in  the  septtun, 

when  they  may  bulge  towaidB  or  into  the  right  ventricla     In  sue  they  vary 

firoiu  that  of  a  marble  to  a  hen's  egg»  and  oocaaionaUy  maj  even  be  of 

er  dimensions. 
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Aneurjems  in  conoection  w]th  the  val  ves  and  local  bulgings  on  th^ 
coronarj  arteries  are  referred  to  elaevvhere, 

HypeTtTophy  and  dMaiaiion  may  occaaionallj  exiBt  separately,  but^ 
usuaUy  occor  in  combination,  constituting  the  comrnonest  cause  of  cardiac 
enlargement.  Hypertrophy  may  always  be  considered  a  8€condary  con- 
difcion,  and  is  in  moat  instances  to  be  looked  npon  as  compensatory  in  nature: 
DDatation  is  generally  6e€ondary,  and  mainly  indicative  of  myocardial 
inadequacy.  ■ 

Hyptrt7*ophy  may  arise  from  (i,)  intrinsic  or  intra-cardiac  cotiditions,  such  as 
vatvular  aflections,  and  perhaps  Bometitnes  *'adherent  pericardium,"  and  (ii.) 
extrinsic  or  extra-cardiac  conditiona,  such  as  arterio-sclerosia  and  chronic  Bright'a 
disease.  In  hyi5ertrophy,  eonseqi3ent  on  toxic  influences,  as  from  alcoholism  and 
excessive  smoking,  antf  long-continued  neurotic  palpitatioQj  as  for  instance  in 
Graves*  disease,  nFobably  dOatation  is  to  be  considered  the  iirst  and  essential 
lesion,  hypertropiiy  occurriiig  rather  as  a  later  eflect.  The  hypertrophy  met 
with  in  those  emplojed  in  laborious  oceupatioos,  and  that  occdrring  in  pregnancy, 
is  to  be  looked  upon  aa  in  the  borderland  of  the  phjsiological.  Hypertrophy  is 
generaHy  to  be  construed  as  a  reparative  or  compensatory  efifort,  while  diJatation 
worka  in  the  direction  of  a  break  in  the  restorative  mechanism  except  in  the  čase 
of  aortic  incompeteDce^  where  to  a  certain  degree  it  is  advantageous, 

Formerlj  three  varieties  of  hyperfcrophy  were  described — (i.)  aimple,  where 
although  the  niyocaFdiiim  was  increased  the  Ciivity  reuiained  of  norma!  dimen- 
»ions  ^  (ii*)  ecceniric^  with  both  walls  and  cavity  increased,  the  form  now  better 
described  as  "  hypertrophy  with  dilatation " ;  and  (iii*)  coft^entHc^  where  the 
cavity  was  thougnt  to  be  diminished,  but  which  is  now  recognised  as  due  to  poat- 
mortem  contraetion. 

The  wl:iole  heart  may  be  hvpertrophied^  when  it  is  aptly  deaeribed  as  **  bovine  "  ; 
if  the  right  ventricle  is  chienj  involved  a  "  quadrate  '^  form  will  be  assumed  ;  ana 
when  the  increase  in  muscular  development  predominates  in  the  left  ventricle  a 
**  conical  '*  heart  results,  providedj  of  course,  the  left  ventricle  has  not  become 
rounded  and  lost  its  apex. 

It  ia  impossible  here  to  deacribe  in  detail  what  may  be  tenned  the  local  dis- 
tribution  of  cardiac  hypertrophy,  Brief  reference  can  only  be  made  to  some  feiv 
points.  The  wallB  of  tne  left  ventricle  manifest  the  greatest  muscular  develop- 
men  t,  particu!ar5y  in  diBease  of  the  aortic  val  ve.  In  aortic  stenosis  hypertrophy 
predominates  and  may  OKist  alone  for  a  long  period,  but  in  incompetence  it  is 
associated  from  the  tirst  with  dilatation,  which,  indeed,  in  a  sense  may  be  regarded 
as  compensatory,  though  hypertrophy  m  ust  speediiy  follow.  In  aneu:rysm  of  the 
thoracic  aorta  no  hypertrophy  nmy  occur,  provided  the  aortic  valves  remain  com- 
petent.  In  "  granular"  kianej  enormous  and  almost  pure  hypertrophy  arises,  but 
even  here  the  right  ventricle  participates  to  some  extent.  Hypertrophy  of  the 
left  auriclo  occurs  in  mitral  stenosis.  Obstructive  diseases  of  the  pulmonary 
circulation  lead  to  great  hypertrophy  of  the  right  ventricle,  but  diseases  of  the 
aortic  and  mitral  valves,  esp6cially  mitral  stenosis,  are  a  common  causa  In  con- 
senital  lesions  very  extensive  hypertrophy  is  often  apparent.  It  may  be  desirable 
here  to  add  that  even  in  "  right-aidetl "  cases  of  hypertrophy  more  or  less  implica- 
tion  of  the  left  ventricle  will  also  be  found,  as  indeed  would  be  expected  when 
the  "  &olidarity  "  of  the  heart  is  considered. 

A  hjrpertrophied  heart  inay  asa  ume  considerable  proportionn  and  increase 
greatly  in  weight.  The  9  ounces  of  the  normal  heart  may  rrequently  be  doubled^ 
often  reachin^  25  or  30  ouncesj  and  have  been  known  to  touch  46|  ounces. 
Much  discuasion  has  taken  plače  as  to  the  actual  change  iii  the  muscle 
element«.  It  would  appear  that  there  is  an  increase  both  in  the  size  and  nomber 
of  the  cellfl,  Bilatation  la  occasionaUv  detected  as  a  primary  condition,  but  UBually 
occurs  in  combination  with  more  or  less  hypertrophy,  the  latter  process  tending  to 
stay  the  former,  Sometimes  dilatation  may  occur  as  an  acute  condition^  as  for 
exainple  in  the  kidney  laffections  of  scarlet  fever,  but  ii3ually  it  is  rather  of  a 
chronic  and  progressive  development,  While  the  nredisposing  causea  are  many 
and  often  ODscure,  the  exciting  influences  may  be  readily  grouped  into  two 
classes  :  those  acting  (i.)  by  diininisbing  the  contractile  power  of  the  muscle.  and 
(ii.)  by  increasing  the  pressure  to  be  overcome.  In  the  forraer  class  may  be  plaoed 
conditions  of  atrophy  and  degeneration,  some  forma  of  infiltrations,  and  most 
inflammatory  states  of  the  myocardiuin.     Certain  cavities  may  be  more  markedly 
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than  others,  but  frequently  the  whole  organ  is  involved  by  a  general 

fttatiorL    Wben  oniy  a  par  t  of  a  cb&mber  is  anected  it  is  usual  to  speak  of 
(  an  "  aneuryiiin  of  t\m  beart," 


SYMPrOMATOLOGY 

The  sjanptoms  of  heart  disease,  what8oever  be  its  foraij  are  very  similar, 
Land  eeeing  thafc  they  for  the  most  part  depeDd  on  the  same  kind  of  disturb- 
[ance  in  the  circulation  (resulting  in  venous  stasis)  of  the  diiferent  organa  of 
I  the  body,  it  m  not  surpriaing  that  this  should  be  the  čase.     It  is  on  phyaical 
ezamination  maiDly  that  we  depend,  as  already  stated,  for  the  diflerentiation 
of  the  causes  of  auch  disturbance  that  lie  in  the  heart,  but  not  entirely  on 
this  mode  of  investigation,  seeing  that  it  alone  T^ill  sometimes  entireljr  fail 
to  enable  us  to  form  a  diagnoBiB  worthy  of  the  name,  which  attention  to 
J  Uie  historj  of  the  patient  mil  enaVJe  na  at  once  to  accomplish,     This  state- 
rment  wiU  be  matie  clearer  by  taking  two  actual  cases  in  illustration : — A 
man  aged  forty  complains  of  the  foDomng  8ymptom8 :  shortneas  of  breath 
on  any  exertion,  drop8y  of  the  lower  estremities,  and  some  uneasinees 
sferred  to  the  right  hypochondriac  region,  the  first  progresaive  and   of 
six  months'  duratiou,  the  second  and  third  of  aix  weeks'  duration.     St^tis  : 
On  phyaical  examinution  the  veina  of  the  neck  are  seen  to  pulsate  while 
,  the  patient  ia  npright :  the  heart  is  found  to  be  8omewhat  enlarged ;  over 
[itB  apex  there  ia  a  sy8tolic  murmur  following  the  lirst  sound,  which  lat  ter 
{ is  alone  andible  to  the  inferior  angle  of  scapula  beliind,  and  the  pulso  ia 
[iiTeguIar.     Now  these  conditions,  we  ahall  lind,  are  common  to  two  very 
Idifferent  forma  of  heart  diseaae — mitral  atenosia  and  mnscle  fail  ure*     But 
I  Vtke  history  of  the  patient  will  enable  ua  at  once  to  decide  between  them,  for 
^'ftt  the  age  of  fifteen  the  patient  had  a  severe  attack  of  acute  rheumatiem 
and   haa   been   a  temperate  and   careful   liver.     In  ahort,  the  si/mptonis 
render  cardiac  dieease  probable  ■  the  signs  confirm  thia  opinion,  but  it  is 
the  hidoTy  that  enablea  us  to  make  the  diagnoois  of  mitral  atenosis  by  in- 
forming  us  of  the  old  attack  of  acute  rheumatism  which  rendera  that  leaion 
probiible  under  the  circunmtancea.     Again,  in  a  man  a  few  years  older  the 
8yinptom8  and  signs  are  cIo8ely  similar,  but  the  history  excludes  rheu- 
matism and  chorea,  and  provea  that  hm  "  wind  **  wa8  good  up  till  the  tirne 
of  his  leaving  the  army  8ix  year9  before,  in  which  he  oould  perform  arduoua 
drill  with   eaae  to  the  end,  and  reveals  the  fact  that  aince  leaving  the 
army  he  haa  been  a  confirmed   beer-drinker,  and  as  a  con8equence  lias 
naglected  hia  proper  food.     The  čase  ia  one  of  alcoholic  muscie  failure  of  the 
baart. 

But  let  ua  auppose  that  the  patient  ia  aixty  yeara  of  age  and  Irnd  an  attack 
of  acute  rheumatism  at  thirty-five,  while  his  oardiac  BymptomB  are  of  com- 
paratively  reoent  date,  Bay  five  year8'  duration,  the  same  phy8ical  signa  vrill 
la  the  preaence  of  the  history  leave  ua  8omewhat  in  doubt  as  to  the  poeai- 
bility  of  there  being  atenosis  as  weU  as  senile  muscie  failure.  Stili  the  age 
At  the  tirno  of  the  rheumatism  and  the  recent  development  of  the  f^mptoma 
of  diitarbance  of  the  circulation  render  it  probable  that  the  čase  is  one  of 
primaij  muscie  faihire,  and  that  the  patient  escaped  aDy  eedoua  con- 
ieqaenoe  of  endocarditia.  If  the  patient  had  aortic  incompetenoe  as  his 
lesioD,  a  dmilar  que8tion  of  pathological  diagnosis  may  arise,  and  again 
piobAbility  would  be  in  favour  of  the  origin  of  the  diseaae  being  degenera- 
thre  and  ariaing  in  tho  vesaol*  ratber  than  rheumatic  and  ariaing  in  tha 
tsItss. 

As  legaids  ^rmptoma,  then,  practically  ali  forma  of  heart  disease  may 
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be  studied  togetliur :  it  is  tlie  phy«ical  signs  they  present  that  accompliah 
their  aeparation  in  the  light  of  the  past  hietorj  of  the  patient  and  a  kiiow- 
ledge  of  pathology. 

There  are  three  sjmptoma  that  Btand  out  pre-eminentlj  from  among 
the  manjr  to  be  coEsidered :  these  are  di/spnma,  dropsi/,  and  erdanjed  tender 
liveVf  and  they  may  be  regarded  as  the  cardinal  syiiipt€ms  of  heart  diacase. 

1.  Of  the  three,  dy^pnma  is  probably  alwayB  the  first  to  manifest  itself, 
thongh  it  occasioQally  happens  that  patients  take  no  heed  of  it  until  dropsy 
Hupervenea,  vvhich  immediately  alarme  them  and  renders  them  observant. 
In  such  cases  carefiil  inqmry  will  akiiost  invariably  elicit  evidence  of 
failure  of  *'wiDd"  on  exertion  for  some  tirne  before  the  appearance  of 
dropsy.  So  fr6qnently  is  this  the  čase  that  one  may  be  pardoned  for 
doubting  the  Btatement  of  the  few  jjatients  who  obatiBately  deny  having 
had  any  dy8pntEa  before  they  noticed  dropBy.  Many  people  seem  to  have 
great  difficulty  in  defining  their  aensations,  and  yet  give  a  description  of 
Bensatioos  that  points  stroogly  to  there  ha\ijig  been  among  them  the 
feeling  that  most  people  wonld  describe  as  "shortness  of  breath*'  or 
*'  breathlesaness/'  without  having  recognised  it  as  "  air-hunger/'  to  use  the 
expre88ive  term  of  the  Germana  It  is  on  ezertion  that  the  first  experi- 
ence  of  dyspnoea  usually  occurs.  We  shall  have,  however»  to  describe 
oertain  diatreflaing  forma  that  oe<Jur  indep6ndently  of  any  exertion,  but  it 
may  be  taken  for  granted  that  the  "  wind  "  of  those  who  sufler  from  them 
is  always  at  fault  on  exertion.  lltere  is  tio  i7idi€ai.ion  of  the  lodl-hdng  of 
a  Iieart  to  he  compared  in  importarhce  with  " goodness  of  unnd"  It  the 
phy8ician  is  assured  of  this  he  need  hardly  examine  the  heart,  for  *'  sound 
wind "  and  *'  an  unsound  heart "  may  be  regarded  as  incompatible  condi- 
tions.  Ascent,  eitlier  of  stepa  or  a  simple  incline,  throws  a  pecuhar  etrain 
on  the  heart  apparently,  and  discovers  the  crippled  heart  with  nnfailing 
certainty.  It  must  be  remembered,  however,  that  a  man  who  has  followed 
a  Bedentary  occupation  and  habitualJy  avoided  active  exercise,  may  have 
"  bad  wind "  withoiit  any  actnal  diseaae  of  the  heart,  and  Bimply  as  the 
reaulfc  of  his  having  peraiBtently  given  the  organ  the  least  posaible  amount 
of  work  to  do,  but  such  a  heart  is  capable  of  great  improvement  under 
treatment  by  processes  analogous  to  that  employed  in  athletic  training. 

A  man  may  have  a  c^rdiac  lesion^8ay  mitral  stenosis  or  aortic  incom- 
petence — and  yet  suffer  no  inconvenienee  in  con3equence,  60  long  as  he  is 
Bubjected  to  no  atrain ;  but  he  virill  not  ascend  a  iiight  of  staira  without 
some  degree  of  dyspnoea  over  and  above  that  experienced  by  the  aver- 
age  healthy  individiial;  the  effort  betrajs  hia  weaknesa,  which  without 
euch  exertioo  may  be  entirely  latent,  thanks  to  the  vigour  of  the  heart 
muBcle. 

Breathlessness  on  slight  exertion,  then,  is  the  firat  indication  of  cardiac 
failure  in  general,  but  in  certain  cases  this  is  not  aU,  and  the  patient  while 
at  reat  in  bed  during  the  night  ia  seized — offcen  awakened  by — a  diatress- 
ing  paroxy8m  of  breathleasnesa  which  compels  him  to  sit  up  aud  "  struggle 
for  breath."  This  type  of  dyspncea  is  especially  apt  to  occur  in  cases  of 
Bright's  dise^iBe  and  gout — in  fact,  in  cases  of  muscle  failure  of  the  heart 
in  combination  with  a  fairly  high  degree  of  arterial  teneion,  and  the  writer 
is  disposed  to  beUeve  that  aasociated  with  such  attacks  ia  an  abrupt  rise  of 
the  arterial  blood-presa^ire  whereby  the  heart  is  seriously  embarraaaed. 

Another  form  of  dyspna3a  often  noticed  in  similar  cases  is  that  in 
which  the  stimulus  of  volition  aeema  nece8sary  to  maintain  the  actiyity  of 
the  respiratorjr  centre,  for  when  the  patient  falls  oflT  to  sleep  his  respira- 
tion  ceases,  and  he  becomes  cyanotic,  often  showing  in  con8equence  slight 
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[ive   movements   of  the   hands.      These   are  aoon  arrested  on  liis 

,  gasping  for  breath,     Another  remarkable  type  of  djspnoea  that 

nes  on  during  repose  is  kuown  as  Chejrne-Stokea  reepiration,  in  which 

'pauses  in  respiration  occur  at  detinite  intervals,  each  one  being  foUowed  by 

the  resumptdon  of  respiration  at  first  with  the  Bballowest  of  inepiiatione, 

nrhich  become  graduallj  both  deeper  and  more  frequeDt  until  the  acme  is 

ached,  when  the  inspirations  become  lesa  deep  as  well  as  less  frequent, 

funtil  another  pause  sets  in,  to  be  followed  in  tnm  by  another  eeriea  of 

Itespirations  of  asoending  and  descending  type,  and  bo  on.     This  type  of 

lyspn(Ea   is  speciall;  common  in   the   heart  failure   of  chronic  Bnght's 

lisc^se  (granular  kidney).      It  has  also  been  sappoeed  to  be  asaoci&ted 

Ewith  fatty  heart     Dnring  the  paroxy8m  of  d^spncea  patients  wiU  some- 

des  spring  out  of  bed  at  the  mazimum  of  their  distress.     On  the  other 

ad.  respiration  of  "  ascending  and  descending  "  type  may  occur  without 

iy  subjective  distress  of  any  kinA     A  rare  and  often  overlooked  form  of 

irdiac  dyspnoea,  if  such  it  can  be  caUed,  consista  of  an  occasional  very 

ieep  inspiration  or  sigh.     Long  ago  this  peculiar  sighing  respiration  was 

orded  as  a  sign  of  "fatty  heart."     Certainly  it  belongs  to  the  more 

csure   cases  of  cardiac  faiWe,  which  niay  terminate  by  sudden  fatal 

acope,  or  which  niay  be  revealed  by  the  ordinary  8yinptom9  of  venous 

*itaidfl  only  6hortIy  before  the  eni     The  writer  cannot  8ay  if  there  has 

been  any  stoppage  or  alteration  of  respiiration  immediately  preceding  theee 

j^deep  inspirations,  which  occur  after  long  intenala  and  apparently  in  the 

idst  of  qiiiet  respiration. 

2.  Dropsi/, — The  second  cardinal  Bymptom  of  heart  failure,  dropsy,  is 
»bably  invariably  preceded  for  a  longer  or  shorter  i>eriod  by  dyspncea.  It 
likelyj  however,  that  the  tissues  through  which  and  into  which  the  exuda- 
kion  of  serum  takes  plače  undergo  some  nutritire  change,  which  favours  the 
This  "  tissue-element  "  in  the  production  of  dropsy  seems  to  vary 
•eti%nty,  its  working  being  less  apparent  in  cases  of  chronic  valve  lesion, 
the  rheumatic,  and  most  apparent  in  the  drop8y  associated  witb  the 
EiiiBcle  failure  that  resnlts  from  alcoholism.  The  tendency  to  tissue  de- 
leration  and  vaso-motor  palsy  promoted  by  this  habit  is  notorious.  In 
d  aimple  rheumatic  čase  the  dropsy  begins  where  we  naturally  expect 
bero  being  the  greatest  venous  stasis — the  lower  estremities — ana  spreada 
upward8  as  the  conditions  that  occasion  it  become  intensified,  But  the 
dr<ip8y  of  the  alcoholic  heart-case  is  characteriaed  by  extTaordinary  caprice 
both  in  its  first  and  later  localisation,  and  ultimately  by  its  as  extraordinary 
Bztent  of  distribution.  The  first  peculiarity  is  eremplified  by  such  rarities 
the  scrotum  being  for  a  time  alone  afTected,  the  second  by  the  whoIe 
irface  of  the  trunk  becoming  very  dropsical.  so  that  a  deep  and  long-lasting 
ulenUition  can  be  made  with  the  tinger  ali  over ;  sometimee  the  scalp  is 
iimilarly  invaded.  In  a  caae  of  the  kind  the  cedema  is  sometimes  partiea- 
rly  notioeable  over  the  stemum,  where  a  massive  pad,  pitting  an  inch  or 
^re  deep  on  pressure,  is  often  fornied.  Over  the  lower  hack  is  a  common 
iUsation  for  dropBy,  and  this  "  pitting "  over  the  sacrum  may  be  found 
Bltuilly  when  there  is  no  drop8y  of  the  lower  extremitie8.  This,  of  course, 
fesns  u8uaUy  in  patients  who  have  been  recumbent  for  some  timei  The 
tuency  of  kidney  complication  towards  the  end  of  cardiac  cases  is  very 
%t,  and  the  wnter  at  one  time  plaoed  this  queetion  before  himself,  Do  the 
extremities  ever  become  cedematoas  in  heart  cases  in  which  there  in 
'albumin  m  t^ie  urine  ?  and  he  wii8  eoon  ahle  to  answer  the  question  in 
iflirtniitive,  though  the  occnrrence  is  mre,  Evcn  dnijisT  of  the  face  mar 
cur  nuder  the  same  cireumstauces,  though  unquestiouaMy  it  is  very  much 
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les8  common  than  in  Bright'8  dieease  of  the  kidnejs ;  in  the  former  čase  it 
18  never  an  earlj  dropsj,  and  is  probablj  always  associated  with  an  extenBive 
development  of  dropsj  el&ew!ier6.  A  comparison  of  the  two  dropsies,  that 
dependent  on  kidoey  diaease  and  that  depeodent  on  hearfc  diaease,  results  in 
bringing  into  relief  rather  their  points  of  resemblance  than  their  points  of 
difference ;  we  exclude  from  consideration  the  numerous  casea  of  heart 
failum  secondarj  to  Brighfs  diaeaae,  cases  into  which  a  cardiac  element  is 
introdneed. 

Serous  exiidation  into  the  subcntanecuB  cellular  tisaue  is  very  likely  to  be 
accompanied  by  serous  eifnaion  into  one  or  more  of  the  serons  sacs — ^plenrse, 
pericardimn,  and  peritoneam^ — but  it  is  often  difficnlt  to  be  certain  that 
a  given  effusion  is  a  drop3y  in  the  ordinary  seoae,  and  not  of  inflammatory 
origin.  Thia  difficultj  is  flpeciaUy  met  with  in  the  čase  of  pleural  efTnjsione, 
the  lung  compUcations  in  heart  discase  being  so  numerous  and  so  apt  to  aet 
up  8econdary  pleuritic  effusion  while  apparently  primary  pleuritis  is  far  from 
rara  Hydrothorax  in  the  sense  of  simple  pleural  djropsy  is  generally 
bilateral,  but  so  may  pleuritic  effusion  be,  while  simple  dropsy  maj  oecur  on 
one  side  only,  because  the  pleural  sac  on  the  other  side  has  been  obliterated 
by  old  adhesions,  in  which  čase  the  lower  part  of  the  con^esponding  lung 
becomes  oedematous.  It  is  a  curions  fact  that  ascites  is  apt  not  only  to  be 
speciany  pronounced  in  cases  of  mitral  stenosis,  but  may  actuallj  be  the 
only  dropsy  present,  The  circnmstance  is  no  doubt  associated  with  the 
epeoial  proneness  of  the  liver  to  snfler  from  venoua  stasia  in  that  disease,  and 
\vith  the  long  dnration  of  the  leaion  pennitting  8econdary  changes  to  be 
developed  in  the  organ. 

3.  Enlargement  of  the  Liver, — This  is  ao  marked  a  feature  of  the 
disturbance  of  the  circulation  resulting  from  heart  failnre  that  it  is  fuUj 
entitled  to  be  placed  with  the  other  two  symptoms  we  have  considered  as 
cardinaL  Stokes  admirably  described  the  condition  in  1854^  Speakijag  of 
an  exacerbation  in  a  heart  čase,  he  &ay8 :  '*  It  is  nnder  these  circumstances 
that  the  already  enlarged  liver  exhibit8  a  rapid  increase  of  tumefactionj  in  a 
few  hours  deacending  far  into  the  abdomen,  yet  on  the  subsidence  of  the 
attack  returning  to  its  ordinary  volume,  when  it  may  be  felt  as  a  flat 
indolent  tumour  extending  for  an  inch  or  more  below  the  false  ribs  "  (p.  257). 

When  we  consider  the  peculiarities  of  the  portal  circulation  it  is  not 
surpriaing  that  the  Uver  should  be  Bpecially  susceptible  to  the  venous  stasia 
resulting  from  heart  failure,  That  the  8weUing  of  the  organ,  noticeable 
under  the  cireumstances,  is  due  essentially  to  the  vaacular  engorgement,  is 
plain  not  only  from  the  rapid  diminution  of  the  organ  that  can  be  traced  at 
the  bedside  when  the  general  circulation  is  restored,  but  also  from  the  result 
of  post-mortem  eramination  of  patients,  who  die  with  the  organ  engorged,  but 
whose  livers  collapse  on  cessation  of  the  circulation.  The  late  Dr.  Murchi* 
son  dirided  the  enlargements  of  the  liver  into  the  pain/ul  and  paiTiless 
varieties,  and  the  enlarged  liver  of  heart  diseaae  certainly  belongs  to  the 
painful  variety,  but  the  pain  is  slight  till  the  organ  is  pressed  upon.  Other- 
mse  the  organ  is  smooth,  but  feels  somewhat  induratecL  This  apparent  in- 
duration  (as  the  tenderness  probablj)  is  no  doubt  accounted  for  by  the 
tightening  of  the  capsule  of  the  liver  as  its  contents  are  increased  under 
preaaure,  tbr  it  rapidly  diminisbes,  and  often  disappears  in  a  few  day8 — in 
fact  as  soon  as  the  circulation  m  restored  and  the  venous  staais  relieved. 
We  have  incidentally  refeired  to  ascites  being  occaaionally  the  onlj  dropsj 
present  in  cases  of  mitral  stenoais, — generaUj  cases  of  long  standing, — -and 
the  fact  is  undoubtedlj  associated  with  another  fact  often  observed  in  cases 

1  The  Duieases  o/ihe  Heart  and  Uu  Aorta,    Dubliu,  18^4. 
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of  the  kind,  namely,  that  the  Uver  may  be  found  greatly  eolarged  aod 
tender  on  presaure  while  y6t  there  is  not — nor  has  been — a  trace  of  dropsy 
of  the  lower  extremitie8.  There  can  he  little  doubt  that  the  liver  and  portal 
cireulation  suffer  speciaUy  iu  the  venous  stasiB  of  mitral  stenosia,  thoogh 
why  thiB  should  be  bo  is  not  clear.  Ictcrua  is  exceedingly  common  in  the 
later  stages  of  cardiac  diBease  in  association  with  venous  engorgement  of  the 
liver.  The  stools,  however,  n8iially  contain  bile,  When  there  is  marked 
cjanoeis,  as  well  as  jamidice,  the  patient^s  countenance  ia  apt  to  assume  a 
greenish  tinge.  that  to  the  experieiiced  observer  is  peculiarly  characteristic 
of  the  tinal  stage  of  cardiac  diseaae. 

Palpitation,  or  the  too  forcible  or  too  frequent  beating  of  the  heart, 
whereby  its  action  becomes  perceptible  to  the  individnal,  is  an  ummportant 
qrniptom  in  the  majority  of  caees  of  organic  heart  disease,  although  it 
CN>cupie8  a  high  position  in  the  estimation  of  the  laity.  Moreover,  in  some 
eaaes  of  organic  disease  it  ib  a  cause  of  much  diatresa.  The  writer  has  aeen 
this  result  most  frequently  in  caaes  of  aortic  incompetence,  in  which,  notwith- 
standing  hnge  enlargement  of  the  left  ventricie,  the  right  side  of  the  heart 
was  little  involved.  Also  in  Graves'  disease,  which  often  leads  nltimately  to 
cardiac  dilatation  too,  he  has  witnes8ed  the  8ymptom  in  most  distressing 
8everity.  Patienta  often  confuse  various  disturbances  of  their  cardiac  action 
under  the  term  palpitation,  which  agree  onlj  in  one  respect,  namely,  that 
they  make  the  individual  aware  of  the  movement  of  his  heart.  Thua  the 
too  forcible  beat  that  follows  an  intermission  or  an  abortive  beat,  and  the 
peculiar  "flnttering"  sensation  that  often  aocompanies  irregukr  action, 
are  frequently  described  as  **  palpitation/'  so  that  the  phy8ician  has  to'be 
careful  not  to  acccpt  the  term  in  its  proper  significance  too  readily. 
Sometimes  the  patient  seems  to  be  hjperdesthetic,  so  that  he  is  aware 
of  hifl  heart*8  action,  though  to  the  obaerver  it  aeems  neither  \mduly 
forcible  nor  sufficiently  frequent  to  occaalon  the  sensation^  while  it  is  quite 
regular. 

Cardidč  Pain, — ^The  great  pain  associated  with  heart  diseaae  is  angina 
peetoris,  which  aeems  unque8tionably  dependent — absolutelj  as  far  as  the 
writer's  own  experience  goes — on  obstniction  either  at  the  orilice  or  in  the 
oouiBe  of  the  coronary  arteries,  one  or  both.  Angina  pectoris,  however,  is 
Bpecially  described  in  a  separate  article  in  this  work.  (See  "Angina  Pectoris," 
voL  L)  But  it  ia  astonishing  how  frequently  the  subjects  of  morbus  cordis 
complain  of  local  pain  in  the  region  of  the  aflfected  organ.  The  writer  is 
awaie  that  the  heart  itself  is  stated  by  physiologists  to  be  directly  insensitive 
to  pain,  but  he  has  good  gronnda  for  qae8tioning  the  statement  in  dise^aa 
It  niay  be  that  though  in  health  the  heart  ia  insensitive,  it  aequireB 
sensitiveness  to  pain  in  disease.  That  the  heart  itsel/  doea  in  disease  become 
puaful,  though  not  severelj,  the  wnter  cannot  doubt  in  view  of  hia  clinical 
ssperienoe.  Such  local  pain  as  ia  complained  of  by  genuine  heart  sufferers 
18  certainly  seldom  or  never  acute  and  severe,  while  it  is  often  accompanied 
by  some  deep  local  tenderneas  over  the  apex-beat  as  well  as  by  superhcial 
,  lindemess  to  pressure  over  the  aecond  and  third  left  coetal  cartilages, 
[  dtboiigh  the  latter  is  not  properly  direct  tendemess,  but  is  associated  with 
^  relationship  eristing  between  the  visceral  and  peripheral  nerve- 
diftribution  proceeding  irom  the  spinal  segment  concemed  in  cardiac 
lonanratioa,  which  is  situated  m  the  upper  dorsal  region. 

Pulnunuiry  Conditions, — In  correepondenoe  with  the  early  dyspDa!a 
uperieaoed  bj  sufierers  from  cardiac  disease  the  con8equence8  of  lung 
oongostion  sooo  manifest  themselves.  Among  the  earliest  of  these  is  a 
mtbgrto    unwoDted    tendenc;   to   bronchial  catarrbi  with    its   ordinarj 
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BTmptoins  and  phjaical  Bigns:  the  latfcer  rhonchi  and,  in  severe  attacks, 
niomt  sounds,  which  are  apt  to  be  most  abundant  at  or  to  be  limited  to  the 
bases  of  the  lungs.  As  such  attacks  succeed  one  aeother  these  moist 
aounds  linger  longer  after  each  attack,  until  their  presence  may  become 
habitual,  while  the  rhonchi  from  tirne  to  tirne  clear  away.  In  other  caaes, 
with  neither  preaent  evidence  of  nor  distinct  historj  of  bronchitis,  moist 
Bounds  are  found  at  the  ba&ea  of  the  lungs,  the  bnbble  they  denote  being 
evidentlj  of  comparativelj  small  gize,  while  in  stili  other  cases  a  very  fine 
bubbling  sound  limited  to  the  end  of  inspiration,  to  which  the  term 
crepitation  or  "  vesicular  bubble "  (Skoda)  can  hardly  l>e  denied,  is 
persistentlj  present  for  long  perioda,  whlle  rise  of  temperature,  indicative  of 
inflammatorj  action,  is  entirelj  absent.  The  explanation  of  theae  sounds, 
vvliich  are  uauallj  heard  equally  on  both  sidea.  is  no  doubt  an  cEdematous 
condition  of  the  lung-basee.  Nowhere,  so  well  as  in  the  lungs,  do  we  see 
illustrated  the  pathological  law  that  venouslj  congested  organs  are  prone  to 
become  inflamei 

A  large  number  of  sulferers  from  chronic  cardiac  disease  are  carried  off 
in  the  end  by  a  pneumonic  complication,  and  such  processes  are  often 
associated  with  "  pulmonarj  apoplexj,"  which  will  be  conaidered  in  another 
par  t  of  this  article  (under  EmboUsm), 

There  is  little  or  nothin^  distinctive  in  the  sputa  of  the  cardiac  aafiferer 
from  bronchitis ;    they  present  the  ordinary  charactera  of  "  bronchitic  'J| 
sputa.  f 

Little  lesa  important  than  the  lung  conditions  are  affectiona  of  the 
pleura  in  clironic  heart  disease.  Eifusion  is  usually  the  most  important 
fact,  and  such  effusion  may  be  of  inSammatory  origin,  or  a  ai tople  dropsy  as 
that  of  80  many  other  parta.  Pleuritia  without  effuaion  ia  U8ually  eecondary 
to  some  intra-piilmonary  pathological  state,  such  aa  emboliam  or  pneumonia, 
when  it  ia  of  quite  aubordinato  importance.  The  po8Bibility  of  one  or  both 
pleural  aacs  having  become  obliterated  aa  the  reault  of  adhesions  from  old 
pleuritis  muat  be  borne  in  mind.  When  auch  obliteration  has  taken  plače, 
inatead  of  the  usual  hydrothorax,  cedema  of  the  lung  occurs.  As  regards 
the  physical  signs  of  hydrothorax,  it  is  perhapa  unnecessary  to  point  ont 
that  the  fluid  in  tlie  čase  of  a  aimple  drop8y  of  the  pleura  ia  juat  as 
immobile  as  that  of  a  pleuritis,  when  the  patienfs  posture  is  changed,  the 
old  view,  that  adheeion  of  the  pleural  surfaces  above  the  Huid,  in  the  Latter 
caae,  wa3  the  cause  of  the  immobility,  being  quite  untenable.  In  both 
cases  the  diill  area  corresponding  to  the  Huid  presenta  a  convex  boundary 
upwarda.  Vocal  fremitus  is  alway8  diminiahed,  bub  by  no  means  always 
lost.  The  naturally  stronger  fremitus  on  the  right  side  muat  be  remembered. 
As  regarda  auscultation  over  the  duU  area  there  may  be  diminution  of 
breath-aounda  in  ali  degrees  up  to  siLence,  or  there  may  be  exqui8ite,  though 
usually  not  loud,  bronchial  breath-aound  and  bronchophony  or  a'.gophony. 
The  presence  of  bronchi^d  bre^ith-sound  may  be  taken  to  mean  that  a 
considerable  por  ti  on  of  king  has  been  rendered  airleas.  It  ia  important  to 
remember,  in  a  caae  in  \vhich  there  ia  queation  of  tappiog,  that  a  few  moist 
sounds  or  even  friction,  when  the  fluid  ia  of  indammatory  origin,  mnst  not 
deter  na  from  exploring,  if  otherwiae  the  evidence  of  the  presence  of  iluid  ia 
strong.  Such  adventitious  aounda  are  probably  only  met  with  when  the 
effuaion  ia  partial,  the  sounds  being  produced  in  the  stili  air-containing 
lung  above  the  effuaion  in  the  one  čase,  and  likevvise  above  the  effuaion  in 
the  other  čase,  at  a  plače  where  the  inflamed  pleural  aurfaces  are  in  contact, 
the  friction  aound  produced  between  which  ia  readily  conducted  along  the 
cheat  wall.     The  writer  has  drawn  off  fluid  from  a  pe.rfectly  dull  area,  over 
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wliich  almost  loiid  friction  aoimd  wa8  audible.  The  accumuktion  of  tluid 
ia  the  pleura  is  alway8  an  iniportant  fact  in  a  heart  caae,  for  a  moderate 
effufiioii  may  aerioiislj  ioterfere  \vith  the  alreadj  embairasaed  pulmonarj 
circulation,  and  the  removal  of  even  auch  an  amount  of  lluid  maj  afford 
great  relief.  On  the  other  hand,  just  such  a  moderate  effusion  of  considerable 
etanding  may  almost  suddenlj  increase,  so  aa  to  render  the  \vhole  liing 
airle83.  How  oft^n  is  the  phjsician  app^Ued  at  the  poat-mortem  of  a  chronic 
heart  čase,  hj  hnding  one  pleura  fuU  of  Huid,  the  correspondlng  lung  airless, 
and  the  other  lung  cedematous,  when  he  had  perhaps  only  thirty-six  hours 
previoualy  found  the  fluid  in  the  pleura  to  reach  less  than  half-way  up  the 
chest,  aod  the  opposite  lung  to  he  free  from  any  serioua  amount  of  oedema ! 
This  iosidious  though  rapid  development  of  effusion  is  very  often  the  final 
pathological  event  in  long-standing  caaes  of  chronic  heart  difiease,  and  it  ia 
one  of  the  accidents  against  which  the  phyaician  should  ever  be  on  guard. 

The  ha:moj)fy8i^  of  heart  disease  tinds  its  appropriate  plače  of  description 
among  the  sjmptoms  of  the  embolic  procesa  That  hiemopty8i8  does  occur, 
however,  without  the  accident  of  emboUsm,  and  apparently  as  a  result  of  the 
general  congestion  of  the  pulmonary  circulation  only,  is  almost  certain.  Of 
this  origin  it  is  seen  speciallv  in  the  young  subjects  of  mitral  stenosis,  in 
whom  it  ia  not  rarely  the  first  8ymptom  that  brings  the  patient  under 
medical  supervision. 

IRdneifs, — With  the  exception,  perhaps,  of  the  lung,  in  no  organ  are  the 
changea  that  result  from  venous  staaia  of  greater  practical  importance  than 
in  the  kidney.     In  the  great  majority  of  cases  of  heart  disease  there  ia 
albumiiiuria,  and  in  the  majority  of  cases  with  albiiminuria  the  pathologist 
would  report  that  the  kidney8  were  only  "  veuouslj  congested  "  ;  in  a  certain 
number  he  would  tind  evidence  of  long-standing  clironic  disease  of  the  kidney 
(granular  kjdney  most  oonimonly),  while  in  the  reet  he  would  pronounce 
the  organs  to  have  beoome  recently  intlamed,  and  to  present  the  macro- 
ficopical  uppeiirances  of  a  tubular  or  "  mixed  "  nephritiB.     Chnically,  the 
difficulty  of  distinguisbing  between  these  pathological  states  is  often  very 
great  indeeA     The  writer  remembera  an  old  man,  saffering  irom  general 
aDAsaroa,  engorged  liver,  and  pulmonary  apoplexy,  the  results  of  umscle 
failure  of  his  heart,  who8e  urine  was  high-coloured,  deposited  deep-coloured 
urates,  and  had  a  speci  fic  gni\ity  well  o  ver  1020,  and  yet  contained  a  mere 
liraoe  of  albuinin,      Surely  under  the  ciroumsUinces  a  very  much  larger 
fcaantity  of  albumi n  would  have  been  no  necessarj  indication  ol"  kiciney 
Ipaeaae  ?    Yet  this  patient  had  exquisitely  gmnular  and  contracted  kidney8* 
The  abundance  of  albumin,  on  the  other ,  hand,  that  is  quite  commonly 
preaent  towards  the  end  of  heart  cases,  without  there  being  any  macro- 
aoopieal  nephritia,  is  notorioua     The  mere  presence  of  caste  vrill  not  decida 
the  queetioti  whether  we  have  to  do  with  a  "  congested  "  or  an  intlammA- 
llDr}'  or  a  degenerate  kidney,  althoagh  abundance  of  casts,  e8peciaUy  other 
^han  hyaline,  iMiints  8trongly  to  there  being  more  than  mere  congestion  of 
the  kidney.     As  to  the  nature  of  the  caata,  apart  from  their  number,  hyaline 
and  Alightly  granular  casts  are  most  oommon  in  caaes  of  the  Bimply  con- 
gested kidney,  while  many  epithelial  and  leucocyte  casts  point  decidedly  to 
■^tiaml  nephhtis.     In  long-standing  caaes  of  granular  difie^  of  the  kiduey 
Jrith  06ooudary  muscle  faUure  of  the  heart,  it  is,  however,  often  extremely 
Bbfflcult  to  find  oasts  in  the  urine  at  ali,  because  there  are  so  few  preaent. 
'Thua  to  de  termine  the  presence  of  actual  kidney  diseai^  in  cases  of  heart 
failure,  in   one    form  or  another,  may  be  a  practically  impoasible   task. 
^koQaaionaUy  the  eatabliBhment  of  the  diagnosis  of  kidney  diaease  is  at  onoe 
Bttaiiidd«  not  by  any  examinatioo  of  the  urine^  bul  by  the  uae  of  the 
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ophthalmoscope,  "albuminuric  retinitis**  heing  so  revealei  The  urine  of 
pure  heart  ca&es  is  generali/  high-eoloured^ — apart  from  the  presence  of  bile 
— the  character  no  doubt  proceeding  from  the  congested  state  of  the  liver 
as  well  aa  being  promoted  by  the  concentration  of  the  secretion.  A  per- 
aistentlj  pale  and  coinparatively  8canty  urine  is,  again,  BUggestive  of  advanced 
kidney  cUaea&e,  thoiigh  under  the  circumstances  it  is  not  likely  that  cardiac 
failure  will  be  pronounced,  The  \vriter  is  not  aware  that  thoee  who  ha  ve 
(levoted  special  attention  to  urinarj'  casta  can  aseert  from  the  kind  of  casts 
preaent  in  a  heart  čase  that  the  limit  of  mene  "  venous  congestion ''  bas  been 
passed  and  that  true  nephritis  is  established.  No  doubt  abundanee  of  caste, 
and  8pecially  of  casta  other  than  !iyaline,  which  have  least  value,  pointe 
8trongly  to  the  pasBage  ha\ing  been  made,  or  to  there  having  been  o! d 
nephritis.  The  frequent  oc^urrence  of  emboliam  of  tlie  kidney  in  heart 
dišease  must  be  borne  in  mind  with  regard  to  albuminuria,  and  especially 
hsematuria.  In  one  form  of  heart  disease  hiematuria  is  8pecially  frequent 
— not  a  transient  appearance  of  blood,  as  in  embolismj  but  one  U8ually  per- 
sistent  tiU  the  end  of  the  čase — in  malignant  endocarditis. 

The  sjdeen  suffers  little  from  venous  stasis  in  cardiac  disease,  evidently 
because  of  the  ready  distensibilit/  of  the  liver,  vvhich  m  interposed  between 
it  and  the  obsfcniction.  Clinically  it  seldom  happens  that  fche  epleen  is 
found  considerably  enlarged  from  this  cause,  and  when  it  is  the  Hver  bas 
probably  undergone  some  aecondary  change,  impeding  the  circulation  in  situ. 
When  the  primary  obstruction  is  aituated  in  the  liver,  as  in  interstitial 
hepatitis,  on  the  other  hand,  enlargement  of  the  spleen  is  comparatively 
common.  When  the  spleen  is  found  markedly  enlarged  in  a  heart  čase  the 
oocurrence  is  so  unusual  that  special  circumstances  are  at  once  suggested : 
either  there  has  been  recent  krge  infarction  of  the  organ,  or  there  is  septic 
endocarditis,  \vhich  is  associated  with  enlargement  of  the  spleen  in  the  same 
way  as  enteric  fever  is  sLmilarly  associated,  and  the  enlargement  of  the 
spleen  is  thus  not  the  result  of  mechanical  interference  with  its  circulation 
— of  venous  stasis.  \\nienever  the  enlargement  is  considerable  the  lower 
end  of  the  organ  can  be  eaBily  felt  below  the  costal  arah,  while  its  descent 
downwards  and  towards  the  right,  with  inspiration,  is  e4isily  ascertained, 

Stomiich  Si/mpt07ns,~1he  stomach  in  heart-failure  being  Bpecially  sub- 
jected,  like  the  other  organa  in  the  distribntion  of  the  portal  circulation,  to 
veooua  atasis,  becomes  prone  to  sufler  from  eatarrhal  inflammation  of  its 
mucous  membrane.  Attacks  of  catarrh  vary  in  their  acuteness,  and  in  some 
casea  a  subacnte  or  chronic  condition  is  assumed,  generally  the  result  of  faulty 
treatment,  and  speciallj  in  the  mat  ter  of  feeding.  It  often  happens  that  a 
patient  with  advanced  heart  disease  has  been  by  habit  a  good  feeder,  and 
may  remain  so  even  up  to  the  end.  The  writer  well  remembers  how  the 
fact  struck  lum,  coming  to  a  general  hospital  after  two  /ears*  work  in  a 
fever  hospital,  the  asaociation  of  intense  illness  and  the  ability  to  eat  and 
enjoy  a  meal  being  of  course  utterly  unknown  in  fever  practice.  \Anien 
there  is  no  gaatric  catarrh  it  ia  not  a  rare  event  to  see  a  patient,  in  the  last 
fltt^e  of  heart  disease  and  not  far  from  being  in  extrtmi$t  eating  apparently 
with  relisb  an  ordinary  meal  But  even  in  such  a  čase  there  have  usuallj 
been  attacks  of  aickness  and  vomiting  during  which  there  haa  been  positive 
loathing  of  food.  In  these  attacks  the  tongue  uaually  becomes  thickly 
coated,  and  there  is  often  a  peculiar  odour  in  the  breath — snggestive  of  that 
of  chloroform — while  the  urine  will  often  show  a  port-vt^ine  colour  on  the 
addition  of  the  liq.  of  the  perchloride  of  iron.  This  coloration  is  apt  te 
be  interfered  with  by  the  precipitation  of  phosphate  of  iron,  which  dissolve« 
on  further  acidulation.     This  **  acetone  '*  odour  in  the  breath — sometimes  in 
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urine — of  a  patient  with  heart  disease  leads  the  exp6rt  observ^er  at  once 
to  seek  for  other  evidences  of  gastric  catarrh.  It  is  possible  that  eiich 
attacke  are  often  immediatelj  set  up  by  inappropriate  and  irritatmg  food. 
In  a  caae  of  the  wrifcer'8— an  advanced  one  of  niitral  stenoais— the  patient, 
a  girl,  had  siirreptitiouslj  obtained  an  orange  from  her  neighbour,  and  seeing 
the  nurse  approaching,  gulj^ed  down  the  greater  part  of  it  in  a  mass.  which 
wa8  found  post-mortem  in  her  atomach  seventy-two  hours  later,  the  sjmptoma 
of  a  most  acute  gastric  catairh  haviog  sopervened,  and  speedilj  brought 
about  a  fatal  termination.  Even  in  thiB  plače  the  writer  would  call  atten- 
tion  not  only  to  the  uselesaneas,  but  the  actual  hannfulBesa,  of  cootinuing 
the  attempt  to  feed  the  patient  by  the  moutli  diiring  sever©  gastric  catarrh 
aooompanied  by  vomiting.  On  the  other  hand,  if  the  atomach  is  subjeoted 
to  no  medicinal  treatnient,  but  is  8imply  allowed  to  rest  ab8olutely — what  feed- 
ing  is  neoes8ary  being  accomplished  per  rectum — recovery  is  usually  8peedy. 

Among  the  clinical  8ymptoma  of  angina  pectoris  the  erucUition  of 
flatus  toward8  the  end  of  the  attack  has  long  been  noticed,  and  there  eeenis 
to  be  a  curiouB  association  between  eructation  of  "  wind  "  and  unniistakable 
cardiac  sufiering.  So  much  is  this  the  caae,  that  in  questioiiing  uneducated 
patients,  the  subjects  of  heart  disease,  with  regard  to  their  "  wind  "  in  the 
athletic  aenee  of  the  word,  they  often  miaapprehend  the  apphc^tion  of  the 
term,  and  enter  into  a  lengthy  description  of  their  eiiffering  from  abdoniinal 
distension  and  the  relief  obtained  wheii  they  can  belch  up  the  f>ec€ant 
"  wind/*  The  frequent  association  of  the  two  conditions — heart  disease  in 
some  form  and  abdominal  distension  with  "  wiod  " — at  least  the  feeling  of 
it — 18  too  comnion  to  be  ignored,  whatever  be  its  explHnation,  The  aubjeot 
is  one  of  considerable  interest  with  regard  to  diet  in  heart  disease. 

The  intestinrs  are  no  doubt  apt  to  Buffer  from  catarrhal  conditions  in  a 
manner  similar  to  the  stomach,  but  it  has  become  so  much  a  custom  to  give 
at  least  occ^sional  piurgative^*  in  the  treatment  of  heart  disease,  that  the 
intluenoe  of  these  in  the  production  of  intestinal  catan-h  has  to  l>e  kept  in 
mind.  Apart  from  the  use  of  purgatives,  constipation  is,  perhaps,  a  more 
commonly  troublefii:>me  8ymptom  than  loosenees  of  the  bowels.  It  often 
happens  that,  wlnl6  there  is  habitual  constipation,  diarrhcEa  sets  in  from 
tirne  to  t  ime,  probably  the  result  of  irritating  substance«  being  formed  in 
the  intestinal  trtiet*  Here,  as  in  the  čase  of  the  stomach,  the  importance 
of  the  manner  of  ahmentation  of  the  cardiac  sufferer  is  immense* 

H<tinorrhagefrom  the  FortcU  Sistem.— Ju  severe  gastric  catarrh  a  little 
blood  may  appear  in  the  vomited  matters,  but  such  hafmorrhage  is  U8ually 
very  8canty.  It  occaBionaIly  happens,  however,  that  a  profuae  bleeding 
oocura  in  a  heart  čase  per  recvtum,  and  is  preceded  by  pain  and  a  t6ndenoy 
toward8  collapse.  In  the  wor8t  of  such  cases  embolimi  or  thrombosis  of 
lai^  mesenteric  arteriea  is  the  likely  lesion  to  be  found  post-mortem,  but 
more  than  once  the  writer  has  known  profuse  htemorrhage  from  the  bow6la 
to  ooour  in  heart  disease  v^ithout  there  being  found  post-mortem  any  lesion 
lo  accoont  for  it. 

CerebrcU  Sifmptoms, — TowardB  the  end  of  cardiac  cases  menta!  disturb- 
lUioe  is  DOt  uncommon,  and  assumes  different  forms,  no  doubt  determined  by 
ibe  hereditary  and  personal  predmpoaition  of  the  indi\idual.  The  \iTiter 
doubts  if  any  8i>eciul  form  of  mental  derangement  can  be  definitely  ascribed 
to  Cfirdiac  disease,  much  less  to  special  forms  of  it.  Painful  dehisious  of 
suHpicion  are  conimoa,  and  under  their  influence  patients  wilJ  rise  from 
their  beda  and  subjoct  themselves  to  eftbrts  they  might  be  thought  inc^ap- 
sble  of.  It  happens  as  a  con9equenc4!  tliat  a  patient  by  thus  throwing  a 
upon  hi«  enfeobled  heart  may  render  impossible  further  raUy,  though 
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the  čase  is  often  nearing  its  end  before  the  superventioo  of  men  tal  darange> 
ment  The  manj  forma  of  heart  diseaae,  and  tlie  inultifarious  asaociationB 
of  the  diaeaBe,  must  introduce  toxic  and  other  conditioiis  as  cspable  as  the 
distiirbed  circulation  of  disordering  the  fnnctions  of  the  brain.  For  instance, 
the  extreme  cjanosis  accompanymg  the  cardiac  failure  of  pulmonarj 
empbjBema  is  often  asaociated  with  bad  dreams,  in  which  the  patieut 
vociferates  londlj,  so  that  in  a  ward  he  becomes  an  iinmanageable  nuisance 
to  his  neighbours.  In  the  heart  failure  of  Bright'8  diseaae,  again,  toxic 
conditions,  determined  hy  the  kidnej  disease,  probably  have  much  to  do 
with  the  mental  distiirbance,  which  reeembles  rather  that  of  the  *'  tjphoid 
Btate*'  in  general,  than  that  associated  %vith  venons  stasia.  Active  delirium, 
again,  is  a  coniinon  accompaniment  of  the  hyperp7rexia  of  acnte  rheumatism, 
so  apt  to  be  asaociated  with  endo-  and  pericarditia  Perhapa  the  most 
de  fini  te  aasociation,  as  canse  and  eft"ect,  of  heart  disease  and  cerebral  dis- 
turbance  ia  the  hemiplegia  resnlting  from  cerebral  embolism,  which  will 
considered  later, 

Epileptoid  and  Bjncopal  seizurea  are  common  as  the  result  ol'  sluggish 
cerebral  circulation  in  cases  of  bradyeiiixiia.  In  extreme  aortie  incompetence 
mental  disturbauce  is  perhaps  speciallj  common,  and  in  its  production  the 
wide  variation  between  the  maximnm  and  minimom  blood-pressure  may 
,play  a  part.  The  eyanosed,  bloated  fac6  of  the  auHerers  Irom  extreme 
mitral  stenosis  or  the  cardiac  failure  of  pulmonaiy  cmphysema  contrasta 
Btrongly  with  the  pale  face  of  the  subject  of  free  aortie  incomi>eteuce,  and 
it  seems  reagonable  to  suppose  that  the  two  phjsiognomies  reflect  to  some 
extent  the  mode  of  interference  with  the  cerebral  circulation,  notwithstand- 
ing  its  pecuharities. 

Active  mental  derangeaient  is  too  often  a  lethal  indication  in  cardiac 
cases,  and  the  fact  is  to  be  explained  by  this  deraugement  being  a  late 
8ymptom,  and  therefore  likely  to  l>e  associated  with  the  more  lethal  con- 
dUtions  of  other  important  organa,  including  the  heart  itaelf,  and  apecially 
by  the  very  grave  opposition  to  the  treatment  of  the  čase  it  offera  Thua 
if  a  patient  in  the  late  stages  of  cardiac  diseaae  insists  upon  going  down  and 
np  atairs  on  his  own  legs,  the  effort  may  prove  speedily  fatal  to  the  already 
over-taxed  heart,  and  the  medieal  attendant  haa  no  choice  except  between 
heavily  narcotising  him  (not  alway8  a  safe  and  eaBy  thing  to  do)  and  re- 
straining  him  by  the  handa  of  afctendants.  Strapping  any  patient  down  in 
bed  ia  a  relic  of  the  barbarous  agea  that  have  hardly  quitegone,  but  to  atrap 
down  a  cardiac  čase  would  8imply  mean  mauslaughter,  so  certainly  and 
8peedily  would  it  determine  hypostatic  congestiou  of  the  lungs.  AJTter  a 
prolonged  forced  sleep  it  often  happens  that  the  patient  vvakes  up,  if  not 
compos  fnentis,  at  least  amenable  to  the  e^re  of  his  attendants,  but  occa- 
8ionally  the  morbid  activitiea  themselves  awake  Mkevvise  as  if  refreshed 
by  rest.  J 

Thromhosis  of  large  veins  is  an  occasional  result  of  cardiac  diaease  ^roM 
ducing  in  the  lower  extremitiea  the  conditions  so  well  known  as  "  PlJeg- 
masia  alba  dolena  **  (though  it  is  not  always  painful),  liable  to  occur  after 
parturition,  fevers,  etc.  In  heart  disease  the  accident  is  to  be  regarded  as 
of  very  unfavourable  prognosis,  not  ao  much  because  of  ita  intrinaic  gravity 
as  of  the  atate  of  general  circulation  and  vitality  it  denotes,  Moreover,  the 
posaible  detachment  of  particles  of  clot  and  con8equent  pulmonary  embcKsm 
has  to  be  borne  in  mind.  The  drop8y  that  results  from  it  is  distinguished 
from  cardiac  dropsy  by  its  being  uaually  Umited  to  one  extTemity,  or  if 
involving  botli  extremities,  by  its  being  greater  on  one  side  than  the  other. 
Cardiac  drop8y  is,  however,  not  invariably  symmetrical,  and  the  canse  of 
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asyiBmefcry  is  not  alway8  clear.  It  is  obvious,  however»  that  in  a 
riardiac  čase  ordinarj  dropsj  m  likely  to  be  present,  which  the  dropsj  ol 
the  thromboeis  only  compUcates,  The  patient'a  complainiiig  of  pain  at  the 
seat  of  thrombosifl  wiU  ofteo  lead  to  the  discovery  of  the  accident,  and  wheii 
a  cardiac  sufferer  coraplains  of  pain  in  a  limb  it  is  alway8  nece88ary  that 
the  vesselB — both  veins  and  arteries — ehotiM  receive  careful  physical  ex- 
amination  for  vascular  obstruction.  A  more  or  lesa  elongated  maaa  or 
cord  may  easily  be  feit  in  eome  Ciises.  \vhile  in  others  the  eeat  of  the 
ohstruction  bas  to  be  inferred  froin  local  tenderness  and  the  disposition  of 
the  dropsy. 

Thk  Embolig  Process 

The  plugging  of  peripheral  vessela  in  the  various  organe  by  particles, 
usually  of  fibrin,  trom  the  cardiac  cavities  or  trom  difleased  Burfaees  of  valvea, 
play8  an  exceedingly  important  part  in  the  symptomatology  of  cardiac 
diBease.  The  accident,  aa  it  niay  be  called,  of  emboliam  probabij  alway8  im- 
pli^  either  stasis  of  blood  in  une  or  other  of  the  cavities  of  the  heart,  as  a  result 
of  which,  fibrin  is  apt  to  be  deposited  from  the  blood  in  some  of  the  receeses 
of  the  cardiac  wali,  or  the  expoBiire  of  some  abnormal  and  devitaUsed 
endocardial  surfaoe,  U8ually  of  the  valves,  to  the  blood-current,  whereby 
fibrin  is  deposited,  aa  happens  in  the  čase  of  rheumatic  and  »eptic  endo* 
carditis.  Cerebral  emholism  is  a  common  accident  in  mitral  stenoeis,  and  the 
source  of  the  plug  is  U8ually  a  tiny  clot  detached  from  a  reoess  in  the  wall 
of  the  left  auricle.  But  cerebral  embolism  may  occur  aiso  in  cases  of  simple 
dilatation  of  the  heart,  the  »ource  beiug  either  the  left  ventricle  or  auricle, 
in  either  čase  pre8umably  in  a  state  of  "8y8tole  catalectic/'  so-called 
**  aqr8toIe/*  The  proceaB  is  perhaps  most  common  in  the  lunga,  in  which 
caee  the  souroe  of  the  peocant  particle  is  the  recesaes  of  one  or  other  of  the 
right  chambers.  The  8ymptom8  of  embolism  W]ll  be  oonaidered  according 
to  the  organ  affectei 

Pulmonar^  £mbolism.— The  eo-called  "  hctmorrhaffic  infarct  **  de- 
8cril>ed  under  pathology  is  the  lesion  here, — "  pulmonary  apoplexy" 
ta  the  old-fashioned  name  for  the  condition,  an  inappropriate  one, 
however,  as  regards  it«  etymology.  The  great  m^mptom  of  the  con- 
dition  is  hmmophfds.  The  blood  is  generally  pure,  dark,  and  non-frothy, 
and  the  quantity  varies  much,  but  it  never  becomes  eo  great  as  to 
necesaitate  the  mere  loss  of  blood  being  taken  in  to  consideration.  With 
OT  preceding  by  a  short  interval  the  appearance  of  h5emopty8i8,  there 
ia  often  »orne  febrile  disturbance,  which,  however,  is  U8ually  neither 
great  nor  prolonged.  On  phyaical  examination  it  i«  the  rule  to  find  no 
niarked  dulneas  over  the  site  of  infaretion,  the  patch  being  UBually  small 
and  isolated,  but  when  there  are  several  infarcts  lying  close  together,  and 
especiallv  when  inflammatory  eonsolidation  takes  plaee  around  infarction, 
a  oonsiderable  area  of  dulness  may  be  produced  The  most  common 
anacultatofj  sign  is  the  development  of  smaU  bnbbling  sounds,  the  bubbles 
formed  being,  however,  of  a  larger  eize  than  thoee  that  oocaaion  the  *'  veai- 
cular  bubbUng"  of  Skoda  or  trne  erepiioHon^  snch  as  is  heard  in  the 
incipient  Htage  of  pneumonia  and  in  a^ema  of  the  lung  substance.  Bron- 
chial  breathing  Is  exoeptional,  the  breath-sound  Ijeing  u8aaUy  **  indeter- 
minate  "  (Skodia)  or  eflaent]aUy  vesicuLir.  Bronchial  breathing  implien,  of 
course,  that  a  laige  mass  of  eonsolidation  haa  been  produced,  which  is  not 
often  tbt  oase,  and  that  the  large  bronchial  tu  bes  of  the  oonaolidaled  part 
am  trm  for  tba  pMsage  dowQwardB  of  the  glottic  bn^atb-sound — a  oonditiotip 
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one  would  think,  often  prevented  by  the  preBence  of  blood  in  tlieiii.  Th^^ 
pliysical  signs  in  typical  caaes  are  developed  over  a  compamtivelj  small  area 
corresponding  to  the  localisation  of  the  infarct — a  subject  considered  under 
pathologj.  WheE  a  large  area,  8ay  the  greater  part  of  a  lobe,  is  rendered 
diill,  the  presumption  ib  that  ordinary  inflainmatory  coESolidation  hae 
Bupervened  arotiiid  the  infarct  or  iafarcts,  and  the  temperature  is  then  apt 
to  he  maintained  at  a  higti  elevation.  When  a  large  embolisni  occurs  or 
aeveral  eniall  ones  occur  in  close  proxiniity,  pleuritic  effusion  is  apt  to  result 
and  mask  the  primar}'  condition,  although  ha'niopty8is  will  U8ually  be 
preaent  to  indicate  that  the  embolic  procesa  is  in  operation. 

Certhral  Emholwm.~A  verj  important  part  in  the  8jTnptomatology 
of  earciiae  diseaee  is  played  by  tlie  embolic  process  involving  the  brain, 
Among  the  veaeels,  in  which  the  emboluB  may  be  arTested,  the  middle 
oerebral  artery  of  the  left  side  stands  pre-emineot.  Its  ocolnsion  gives  rise 
to  right  hemiplegia  and  U8ually  more  or  less  aphasia,  the  latter  being  8ome- 
times  very  complete.  Differences  among  caaes  depend  ea8entially  on  the 
exact  eite  of  the  lemon,  and  consequently  the  branches  whoBe  circulation  is 
intermpted  by  the  emholus,  The  *'  simple  "  mode  of  onset  of  hemiplegia,  in 
which  there  is  no  Iosb  of  conscionsness,  m  the  rule,  though  occasionally  the 
*'  epileptiform  "  and  "  apoplectiform  *'  modes  of  onset  are  witnessei  The 
attack  ia  remarkable  among  "  etrokes "  in  general,  because  of  its  fregnent 
occurrence  in  the  yooDg  ;  so  miich,  indeed,  is  this  the  caee  that  a  "  stroke  " 
in  a  young  person,  e8peciaUy  of  the  female  8ex,  at  once  suggesta  heart 
diseaBe,  and  8pecially  valve  disease.  Quite  a  large  proportion  of  young 
female  patients  Buflering  from  mitral  stenosis  become  the  Bubjects  of  such 
attacks  of  hemiplegia.  The  form  of  hemiplegia  is  not  alway8  the  same,  and 
the  left  side — the  embolns  being  lodged  in  the  right  cerebral  hemisphere — 
may  be  the  affected  one,  as  in  a  young  girl  lately  nnder  the  ^vriter^s  čare, 
Moreover,  ovving  to  umiBual  veseele  becoming  plngged,  instead  of  a  deiinite 
hemiplegia  resulting,  quite  irregiilar  and  anomalous  manifestations  of  locally 
arreBted  cerebral  circulation  may  arise,  and  these  may  be  either  tri^ial  or 
grave  and  lethal.  ThiiB  the  writer,  when  as  a  house-phy8ician  making  one 
evening  hia  usnal  round,  while  actually  feeHng  the  pulse  of  a  patient 
Buffcring  from  cardiac  disease,  noticed  the  h  and  and  forearm  twitch  con- 
vnl8ively,  and  the  patient  became  Buddenly  sick,  and  immediately  com- 
plained  of  violent  headache.  Next  day  there  \vas  etill  headache,  and  the 
head  could  not  he  raised  from  the  pillow  vvithout  aickness.  Slight  paresis 
of  the  left  6th  nerve  was  noticed  on  the  following  day,  bnt  ali  the  Bymptoms 
of  the  eeizure  had  gone,  and  the  ocular  paresis  disappeared  a  few  days  later. 
A  fortnight  after  the  same  patient  died  from  an  embolns  which  evidently 
blo^ked  a  large  veseel,  \iolent  headache  in  the  oocipital  region,  nrgent 
vomiting,  and  8peedy  losa  of  consciouanesB  being  the  symptoms  produced, 
death  resulting  two  hours  after  their  eudden  onset.  Between  these  ex- 
tremea  ali  degrecB  of  severi ty  of  seiziire  may  be  witneBaed  as  the  result  of 
cerebral  embolism,  bnt  as  the  special  symptom8  of  the  embohc  process 
affecting  the  hrain  are  considered  in  detail  elsevvhere  in  this  work  it  is 
UBeleaa  to  refer  to  them  at  gre^iter  length  here.  Aneiiry8m  or  rapture  (with 
fatal  apoplexy)  may  be  final  re^ults  of  embolism  of  cerebral  vessels,  and  in 
regard  to  them  the  reader  is  referred  to  the  section  on  pathology. 

The  WTiter  has  had  no  clinieal  experience  of  arterial  embolism  in  the 
Uver,  while  the  condition  of  this  organ  generallj  in  heart  disease  has  been  _j 
fully  considered.  || 

Umbolism  of  tke  sphen  produces  occaaionally  sweUing  of  the  organ, 
accompanied  by  some  degree  of  pyrexia  and  local  discomfort  or  actual  pain. 
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Wheii  the  peritoneal  covering  becomea  inflamed  the  pain  maj  he.  acute,  and 
a  friction  rub  maj  be  detected  hj  stethoscope  and  haeA  The  cUmcAl 
detection  of  spleiiic  embolism  is  on\y  likely  to  be  accomplished  when  the 
infarctioa  is  large  or  miiltipla 

Embolism  o/  tke  me^enteric  arteries  m  accompanied,  wheii  the  vessel 
blocked  is  large,  by  eudden  aMomioal  imin  foUowed  by  the  indications  of 
ehock   or   collapse,  and   the  later  occurrence  of  profuse  htemorrhage  per 

I  rectam,  The  aocident  is  a  rare  one,  and  the  writer  bas  observed  only  two 
caaes,  in  one  of  which  the  patient  recovered.  In  the  other  the  condition  was 
proved  post-mortenL 

Zarge  peripkeral  arteries — as  the  brachial,  femoral,  and  popliteal  vessels 
— are  occaaioiially  the  seat  of  embolism,  severe  local  pain  nshering  in  the 
attack,  and  being  followed  by  nnmbness  and  paresis  of  the  limb,  which 
becomes  cold,  pale,  and  tinallj  livii  Aneurjem  may  iiltiniately  result  at 
the  flite  of  obstrnction,  owing  to  the  necessarily  impaired  ntitrition  of  the 
vaacular  wall  at  thia  spot. 

There  is  ufliially  Uttle  difficoltj  in  finding  the  exact  situation  of  a 
peripheral  arterial  plug*  Gangrene  of  the  part  aupplied  may  result,  but  in 
moet  cases  a  collateral  cireulation  is  eaailj  establlshed,  the  arteries  of  the 
part  being  sound. 

In  the  foregoing  accoimt  of  the  8ymptom8  of  cardiac  diaease  in  general, 
these  are  regarded  aa  the  product  of  that  condition  of  cireulation  whieh  we 
have  designated  "  venous  Btasis/'  characterised  by  exeesa  of  blood-pressure 
on  the  venous  or  "  retum  "  aide  of  the  cireulation.  It  niiist  be  adniitted, 
however,  that  clinical  experience  makes  us  acquainted  with  the  fact  that 
heart  cases  are  met  with  in  which  "  venous  stasis "  is  conspicuoua  by  its 
absence,  to  iise  the  backnejed  phrase,  and  this  to  the  end  of  the  ease.     Of 

'  the  three  Cardinal  sjmptoms  the  first— dy8pncBa — -iinder  these  circnmstances, 
the  writer  believes,  ib  never  altogether  absent.  The  &edentary  man  with 
failing  heart,  however,  may  never  be  aware  of  his  di8abiUty,  bocause  of  his 
never  putting  his  heart  to  the  test  before  sudden  fatal  8yncope  occurs,  The 
writer  well  remembers  the  sudden  fatal  8yncope  of  a  relative  of  his  own,  who 
had  never  manifeeted  any  of  the  ordinary  8ymptom8  of  cardiac  disabiUty 

,  lili  in8tantaneou8ly  fatal  syncope  occurred  utterly  unexi>ectedly  in  the 
midat  of  tranquil  occupation*  Vet  the  writer  had  often  noticed  as  a  boy 
ihis  nune  relative  give  now  and  again  that  peculiar  eigh  he  bas  deecribed 
as  a  rare  form  of  dyspncea.  Again,  in  the  čase  of  a  friend,  while  apparently 
in  perfect  health,  he  often  noticed  thia  same  occasional  »igh  for  yeiir8  Ijefore 

j  more  ordinary  sjmiptoms  of  cardiac  failure  made  their  appearauce,  and  the 

'  flobject  of  them  died  in  middle  life  after  a  short  illness  in  which  neither 
luurmur  nor  droi)sy  wa8  present,  and  in  whicli  the  erpreaaion  of  the  cardiac 
failure  appeared  on  the  arterial  rather  than  on  the  venous  side  of  the  cireu- 
lation, if  one  may  so  8ay.  But  even  such  cases  bear  out  the  belief  in  the 
paramount  importance  of  respirator}'  interference  in  some  form  in  ali  cases 

it  cardiac  failure.  The  writer  has  no  doubt  what8oever  that  had  the  in- 
dividuals  whose  cases  he  bas  referred  to  lieen  gubjected  to  eflbrt   their 

**  wind  *  would  have  failed  in  the  ordinary  manner  of  cardiac  dyspncBa* 
Whilc  admitting,  as  he  muet,  the  occurrence  of  such  unusual  casea  as  those 

I  related»  he  is  firmly  of  opinion  that  had  the  patients  survived  longer  venoua 

I  stasis  with   its  ordinary   manifestationf  would   have  suiiervened*      Thk 

conviction  is  deri  ved  from  his  observation  of  patients  w}io  first  of  ali 
developed  the  syniptoms  of  failure  on  the  arterial  side  of  tlie  circtilation, 
liut  lat«r — often,  inde^,  only  8hortly  before  the  end — the  oniinary  ones  on 
itm  venous  dde.     The  two  condiUonH  thiit  are  specially  apt  to  furnkh 
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cxample8  of  failure  on  the  artcrial  side  are  aortic  incompetence  and  fatt|H 
heart,  The  conaideration  of  angina  pectoris  is  excluded  from  this  articl6il 
The  curioua  condition  known  as  bradjcardia,  whic.h  is  usuallj  asaociated 
with  degeneration  of  the  cardiac  nni8cle»  but  which  may  complicate  valve 
lesions,  as  niitral  stenosis,  may  he  regarded  as  a  tbird.  The  comparatively 
8low  pulse  of  aortic  stenosia  probably  belongs  to  a  diiferent  categorj,  and 
within  limita  maj  be  a  phjsiological  adaptation.  Congenital  hradycardia, 
too,  m  list  he  regarded  apart.  Failure  of  the  cerebral  circulation  is  the 
strikieg  feature  of  these  ram  caaea  in  whicli  manifestationa  oc€iir  on  the 
arterial  side — sjncope,  epilepsj,  and  distressing  "  cerebral "  sicknesa  being 
common  among  them.  These  sjmptoms  are  best  developed  in  casea  of 
simple  miiscle  failure.  Patients  with  aortic  incompetence,  again,  may  have 
extremely  developed  phjsical  aigns  of  their  disease,  and  suiler  much  from 
dy8pnoea  and  palpitation,  without  any  development  of  dropsy  or  engorged 
Uver,  and  they  may  go  on  in  this  condition  for  years.  But  even  when  this 
has  been  the  c^ise,  the  two  lacking  cardinal  sjmptoms  may  become  developed 
with  great  rapiditj  and  in  great  intensitj  during  the  last  few  days  of  Hfe. 
BetweeE  these  two  conditionH  an  intermediate  one  maj  be  quite  unexpectedly 
produced,  the  features  of  which  w411  he  best  described  by  an  illnatration, 
A  man  io  early  niiddle  life,  who  had  free  aortic  regurgitation,  the  refitdt 
appareotly  of  strain,  and  suffered  severelj  from  dyspnoea  on  exertion  and 
anginal  seiznres  on  any  effort*  though  he  had  never  had  dropBy  or  engorged 
liver,  went  to  his  work  as  iisual  one  morning.  Soon  after  he  had  commenced 
his  woTk  severe  djspncea  set  in,  and  in  spite  of  rest  and  Ctireful  treatment 
from  the  outset  of  the  attack  (it  occurred  in  hospital,  tlie  patient  being  an 
emplojc),  became  more  and  more  diBtressing,  \vhile  signs  of  congestion  of 
the  lungs  developed,  with  phjaical  signs,  for  the  iirst  tirne,  and  the  (mtient 
died  towards  evening,  the  post-mortem  revealing,  besides  the  aortic  lesion 
and  a  dilated  left  ventricle,  inteuse  congestion  of  tlie  lunga.  Who  can 
doubt  that  had  this  patient  aurvived  longer  the  lacking  cardinal  sjmptoms 
— ^dropsj  and  engorged  liver — would  have  been  speedilj  produced,  and  thua 
the  čase  would  have  been  brought  into  the  ordinarj  categorj  of  cbronic 
heart  disease  ?  The  writer,  in  a  čase  of  aortic  incompetence,  wa8  onc^ 
struck,  on  feehng  the  patienfa  pnlae,  with  the  extraordioary  length  of 
intermissions  that  were  recnrriug  from  tirne  to  tirne,  and  a  few  bours  later 
the  patient  quite  suddenlj  died,  \vithout  anj  noticetdile  alteration  of  his 
condition.  Can  %ve  doubt  that  an  intermiasion,  during  which  the  relaxed 
ventricle  would  be  exposed  to 'the  forcible  rush  of  blood  resulting  trom 
arterial  recoil,  over-balanced  itself,  so  to  speak,  in  Buch  a  way  that  it  wa8 
unable  to  recover  ?  And  if  this  may  happen  in  aortic  incompetence,  may 
it  not  also  happen  in  cases  of  siraple  muficle  failure,  in  which  an  inter- 
misaion  has  tarried  too  long  ?  Naj,  even  in  the  healthy  heart  may  not  the 
physiological  intermisaion  of  cerebral  inhibition  occasionallj  pass  bejond 
the  point  from  which  recoverj  can  take  plače  ? 

Lastlj,  the  jastifiaition  for  the  old  view  of  suddeu  death  from  apasm  of 
the  heart  must  be  considered.  After  death  in  cases  of  tlie  kind  the  cavities 
of  the  ventriclea  are  found  olthterated,  except  the  small  supra-pipillarj 
space  which  contains  blood.  This  occurrence  cannofc,  however,  be  definitelj 
associated  with  sudden  death,  after  which  tiaccid  ventriclea  are  conimonly 
found,  and  it  maj  be  that  the  tetanic  contraction  of  the  ventricles  occurs 
only  after  their  paralyBi8  has  brought  the  circulation  to  a  standstill  and  the 
organiam  to  somatic  death.  The  one  couiUtion  is  quite  as  lethal  as  the 
other,  and  it  is  obvious  that  theii*  effects  will  be  practicallj  the  same  as  far 
as  the  cii-culation  is  concemed. 
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It  is  a  weU-kiiowu  fact  that,  in  a  disease  usuallv  regarded  with  bo  little 
appjehension  as  aiiiemia,  sudden  fatal  sjncope  may  occur.  Nay»  even  wheii 
the  heart,  as  far  as  we  knovv,  is  in  perfect  health,  profound  nen^oue  iiu- 
piesaians  iuay  induce  fatal  sjncope,  for  the  cause  of  vvhich  the  most  skilled 
and  careful  pathologist  will  look  in  vain,  and  such  cases  ha  ve  ciccurred  in 
young  snhjecte.  la  most  cases^  however,  of  appareniltf  appaUinglj  sudden 
death,  clear  indications  of  cardiac  failure  have  been  present  for  a  considi^rable 
tirne,  thoogh  probably  knmvii  only  to  the  patient,  who,  ignorant  of  their  sig- 
nificance,  gave  them  no  heed.  When  a  man  dropa  down  daid  in  an  a88emhly 
or  in  the  street,  it  will  often  be  that  the  transition  from  health  to  death  liaa 
rea]Jy  been  a  very  mnch  longer  procesa  than  it  often  is  in  pneumonia  or  malig- 
nant  scarlet  fever.  It  is,  indeed,  the  latency  of  the  disease  rather  than  the 
p  Buddenness  of  its  termination  that  is  reniarkable.  Eupture  of  the  vralls  of 
a  flabby  heart  or  of  a  cardiac  aneiujsm  are  of  coiirse  well->known  cauaes  of 
sudden  fatiil  Byncope,  and  it  may  be  welJ  to  note  that  convukion,  from 
6uddenly  prodnced  cerebml  ana*inia,  is  a  common  manifestation  of  the 
sudden  faihire  of  the  heart*8  action  in  cases  of  the  kind*  Angina  jiectoris, 
with  whi€h  we  have  nothing  to  do  here,  m  a  subject  cloeely  related  with  that 
of  sudden  fatal  syncope,  and  in  the  writer'B  belief  has  its  anatomic^il  basis 
in  diaeaBe  obstructing  the  coronary  vessels. 

These  brief  renaarks  must  suffice  to  indicate  the  few  cases  of  heart  dJsease 
that  prove  fatal  mthout  the  development  of  venous  stasis,  a  condition  which 
would  seem  only  to  have  been  anticipated,  and  thus  to  have  been  given  no 
I  opportunity  for  development. 

A  note  may  here  be  made  of  mre  cases  of  mitral  atenosis  that  prove  fatal 
from  bronchitis  and  engorgement  of  the  luugs  withoiit  the  development  of 
drop8y.  The  liver  under  the  circumstances  uBuaUy  afiTords  indicatioos  of 
venous  stasis. 


Malignakt  Enmcarditis 

A  short  account  must  be  given  of  tlie  sjTiiptomatology  of  septic  endo- 
carditis.^  This  remarkable  disease  presen ts  itself  to  clinical  observation  with 
6ymptoms  belonging  to  an  entirely  difibrent  category  from  that  to  which 
the  gymptoms  later  described  belong.  The  element  of  verioiu  štaMs  we 
found  to  preilominate  in  the  produetion  of  most  of  the  latter,  and  for  those 
that  remained  the  embolic  process  wa9  largely  responsible,  But  septic 
endocarditis  coramonly  presents  iteelf  under  a  clinical  aspect  that  Vieare 
little  or  no  resemblance  to  that  of  ordinarj^  heart  cases.  Constitutional 
disturbanee  of  the  usual  febrile  type  is  early  manifested^  and  generaUy 
bdn^i  the  patient  to  rest  in  his  bed  before  any  marked  degree  of  even  the 
first  of  the  cardinal  8ymptom9  has  developed.  It  is  for  such  febrile  sulfer- 
ing  that  the  patient  U6ually  first  of  ali  seeks  advice,  and  the  evidence  of 
cardiac  disease  is  discovered  only  in  the  course  of  thorough  8y8te]iuitio 
^  |ihyBical  examination,  The  pronounced  ameinia  that  is  often  early  developed 
m  the  disease  may  indeed  le^  to  even  such  physical  evidence  as  there  ia 
being  ignored — for  instance,  to  the  murmur  of  mitral  or  tricuspid  incom- 
petimoa  being  altogether  attributed  to  the  muacle  failure  o(  anantia,  This 
GOiild  onIy  happen  to  the  gro6sly  careless  observer»  who  remained  ignorant 
of  the  daily  rise  of  temperature,  not  to  mention  otber  6ymptoms*  The 
.tpleen,  as  alr6ady  mentioned,  is  enlarged  in  the  great  niajority  of  casea 
[of  aeptio  endooarditis,  while  it  is  ouly  eKceptional^  io  in  ordinary  heart 

*  for  lUalogj  and  P«lhology,  trn  p,  MS. 
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"Typhoid"  Rjrmptoms — diy  tongue,  deliriiim,  siibsiiltus,  etc. — mBjm 
developed,  biit  it  is  often  suq)rising  how  loiig  they  reDiaiu  absent  in  the 
preseiice  of  proloiiged  intermittent,  remittent,  or  irregidar  pyrexia,  the 
patieiit  retaining  a  fairly  clean,  inoist  tongue,  and  some  appetite,  while 
his  mind  is  eotirelj  imclouded  for  montha, — the  ^vriter  has  faxown  a  čase 
last  over  a  year, — in  these  respects  the  ease  resembling  a  tnberculous  one. 
Albuminiiria  and  hiematuria,  and  the  presence  of  casts  in  the  urine,  are  of 
freqnent  occurrence.  Petechiae,  with  the  development  in  some  degree  of 
a  hremorrhagic  diathesis,  are  not  rare.  Hteraorrhages  into  the  tetina  are 
apt  to  occur,  and  even  optic  neiiritis  bas  been  observ^ed  on  ophthahnoscopic 
examination.  The  occiirrence  of  emboHsm  in  various  organa  is  common, 
and  the  corresponding  8ymptoms,  so  produced,  help  to  make  up  the  clinical 
picture  of  the  disease,  vvhich  latter,  in  spite  of  the  \4ew8  of  pathologists  as 
to  its  Ijeing  capable  of  pTOductiou  by  dtfferent  micro-organisnis^  forms  a 
distinct  and,  on  the  whole,  well-deiined  cUnical  entity  nsually  easy  of 
reeognif  ion  when  ita  broad  features  ai^e  known.  Aneurysm8  may  develop 
at  the  seat  of  embolism  and  e%^en  in  the  čase  of  large  arteries— for  instance, 
the  femoral  arteij,  as  in  one  of  the  first  cases  seen  by  the  writen  The 
cerebral  haeniorrbage  with  apoplexy,  that  occasional!y  proves  fatal  to  quite 
yoimg  subjects  of  the  dis^e,  is  probably  likewise  associated  with  th 
embolic  process. 

In  a  large  proportion  of  cases  septic  endocarditis  complicates  cases  of 
ordinary  chronic  valve  leaion — gencraUy  rheumatic — ^when  the  8ymptoms 
referred  to  become  added  on  to  those  of  auch  chronic  valve  lesion. 

It  has  become  custoraary  to  describe  certain  clinical  types  of  the  disease, 
although  the  advantage  of  such  attempted  classification  is  open  to  question. 

(1)  The  septic  type  is  characterised  by  the  occurrence  of  rigors  and 
perspirations,  the  "  typhoid  *'  state,  occasionally  more  or  lese  ictenis,  multiple 
arthritis,  ^vith  or  without  pus  fomiation,  and  haemorrhagic  and  erytheinatous 
eruptions. 

(2)  The  "  typhoid  "  type  resembles  in  its  sjTnptoms  enteric  fever  with 
tjmpanites  and  diarrboea,  dehrium,  somnolence,  or  coma.  In  relation  to 
this  type  the  oceurrence  of  iufarcts  in  the  inte^stinea  and  of  oceasional  ulcera- 
tion  of  the  bowels  is  noteworthy.  It  mnst  be  remenibered  that  rnurmure 
(8y8tolic)  arise  not  very  rarely  in  cases  of  enteric  fever  independent!y  of 
any  endocarditis,  and  are  probably  associated  with  muscle  failure  of  the 
heart. 

(3)  The  "cardiac"  type  is  that  which  usually  has  been  preceded  by 
rheumatic  endocarditis  and  the  lesions  resulting  therefrom.  Indications  of 
disturbed  general  circulation  are  more  likely  to  be  present  than  in  other 
forms.  In  certain  cases  the  two  forms  of  endocarditis  are  difficult  to 
ditlerentiate.  Tlie  presence  of  fever,  especially  in  the  evening,  without  the 
occuiTence  of  arthritis,  and  otherwi8e  unexplained,  should  suggest  the 
possibdity  of  the  supervention  of  the  septic  disease,  Enlargement  of  the 
spleen  will  inerease  apprehension  in  this  direction,  l^ut  the  spleen  is  not 
enlarged  in  ali  cases  of  septic  endocarditis,  and  may  be  temporarily  enlarged 
from  iiifarct  in  non-septic  cases. 

(4)  Tlie  cerebral  type  is  often  associated  with  meningitis — cerebral  or 
cerebro-spinal- — but,  as  in  the  specific  fevers,  severe  cerebral  8ymptonis  are 
apt  to  arise  independently  of  gross  lesion  in  the  brain.  A  "  comatose  *'  fomi 
of  septicoemia,  apart  from  any  endocarditic  implicatioa  for  instance,  is  well 
known  (vide  Fagge,  vol.  i.  p.  587).  Embohe  hemiplegia  and  apoplexy  from 
cerebral  hicmorrhage,  which  is  probably  associated  with  the  embolic  procese, 
form  another  "  cerebral  type." 
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Wit]\  regard  to  diagjiods  ihe  septic  endocarcUtis  ia  speciallj  apt  to  be 
confiised  with  enteric  fever,  tlie  two  diseases  having  manj  Bjmptoms  in 
commoii.  Widars  t3T)hoid  reaction  now  proves  of  the  greatest  value  in 
distinguisliing  betweeu  them.  The  preeence  of  haemorrhages  in  the  retina 
would  afford  evidence  in  favour  of  septic  endocarditis. 

Diagnosis. — A  bacteriological  examination,  unfortunately,  in  thia  disease 
is  iisiially  of  biit  little  diagnostic  help.  Stili,  in  every  čase  it  is  most  desir- 
able  that  a  thorongh  investigation  of  the  blood  should  be  made. 

1,  As  pointed  out  in  the  pathological  portion  of  our  articie,  teucoej/tasis 
is  genemllj  well  marked  in  cases  of  malignant  endocarditis,  Tliis  may 
prove  of  some  diagnostic  service  in  certain  casee. 

2.  Many  investigations  have  becn  made  by  nimierous  obeen^era  respect- 
ing  the  bacteriological  charactei-s  of  the  blood,  but  with  rather  meagre 
resuJte, 

The  blood  is  best  obtained  by  the  withdravval  with  a  hypodemiic  needle 
and  8yringe  (used,  of  conrse,  with  the  stricteat  antiseptic  precautions)  of 
some  5  to  10  c.c.  from  one  of  the  superficial  veins  of  the  arm*  This  is 
then  mixed  with  a  8iiitably  prepared  and  liquefied  agar-agar  culture  medimn, 
poiired  into  retii'8  dishes,  and  allovved  to  develop  under  proper  conditions. 
By  such  an  examination  streptococci  and  staphylo<;occi  have  occa8ionally 
been  fonnd.  This  method,  however„  lias  not  proved  satiefactoij  for 
diagnostic  purposes  in  most  cases,  as  UBuaily  the  organisms  are  not  freely 
circulating  in  the  blood,  and  even  when  they  are  exceptionally  met  with 
oocur  in  veij  smaU  numbera 

3-  It  is  intei-esting  also  to  remember  that  Widar8  reaction  has  been 
obtained  in  cases  \vhich  have  nltimately  been  found  to  be  assoeiated  with 
the  evidences  of  a  malignant  endoearditis,  probabIy  developing  dnring 
typhoid  fever,  or  poBsibly  due  to  the  bacillus  typho8us, 

Special  TreatnunL — Much  of  what  is  later  said  regarding  the  general 
management  of  cardiac  affections  is  fully  appllcable  to  cases  of  maHgnant 
endooarditis. 

Since,  however,  the  disease  is  dependent  on  microbial  invaston  varioiis 
measures  have  been  suggested  with  a  view  (a)  to  de8troy  the  organisms ; 
(6)  to  lessen  or  aimul  the  inflnence  of  their  toxic  products. 

No  medieinal  agent  is  known  which  has  been  proved  to  directly  destio/ 
or  arrest  the  development  of  the  invading  organisms*  Various  antiseptic 
and  disinfectant  drugs  have  been  advocated,  but  their  utility  is  very  doubt* 
ful.  Quinine,  siilpho-carbolates,  benzoates,  salol  and  merciirial  preparations 
have  been  used,  and  according  to  some  with  benefit  in  certain  cases. 

Arsenic  has  Ije^n  atrongly  reconunended,  and  is  Bometimes  advantage* 
oualy  coml>ined  with  qiiinine. 

In  a  few  cases  hjrpodermic  injections  of  pui-e  yeast  ferment  have  been 
administered 

Nuclein  and  nucleinic  acids  have  abo  been  adviaed« 

AH  such  agenta,  unforiunat6ly,  have  proved  qmte  inadequata  in  the 
majority  of  cases,  and  their  use  is  not  encouraged  by  what  is  known  of  the 
baet6riology  of  the  disease. 

The  snocess  of  Benmi-therapy,  however,  in  certain  of  t!ie  well-defined 
tnfective  prooesses  has  suggedteu  the  application  of  such  to  malignant  endo- 
canlitis.  llitherto  the  treatment  ha«  not  always  been  conducted  with  the 
iititic  precision,  and  up  to  the  present  tirne  the  succefis  hm  been 
Rcfore  any  antitoxin  can  be  administercd  with  anything  like 
ctr  t]  ttt'curacy  the  exciting  organisms  must  be  deteeted.    As  in- 

dicat  J '  pathologicid  section  f>f  tliis  fini(  Ir,  various  differont  orgamama 


396 


HEAET,  MTOCAEDIUM  AND  ENDOCABDIUM 


are  capable  of  aetting  up  tlie  conditions  included  under  "  raalignant  endo* 
carditie,"  Unfortunatelj,  in  most  iiistaiices,  examiiiatioii  of  the  blood  give« 
no  help  in  ascertaining  the  particular  organiam  present  in  the  valves, 
Hometinies,  however,  wheu  ihe  primarj  infecting  focus  is  kiiown,  or  when 
an  iuvestigation  of  the  infecting  channel  gives  a  strong  indication  of  the 
probable  organisnis  responsible  for  tlie  endooarditic  process,  adniiiiistra- 
tioii  of  the  special  antitoxiii  may  not  only  be  considered  justifiable,  but 
may  prove  semceable.  According  to  the  nature  of  the  specilic  irritant, 
antistreptococcic,  aatistaphylocoecic,  or  antipiieiiniococKjic  seniras  may  be 
employed. 

The  possibility  of  mixed  infection  must  l>e  borne  in  miiid,  so  that,  for 
instance,  if  a  čase  following  pnemaonia  is  not  benetited  by  antipneumonic 
serum  the  administration  of  JIarniorek*8  antistreptococcie  serum  may 
justiliably  tried. 


Phtoical  Examination  of  the  Hkart 

The  Phtsical  Methods  of  DiAuno^is.^hispecHofi. — ^In  a  suspected 
cardiac  čase  the  tirst  point  to  be  noted  m  the  vascnlar  condition  of  the 
neck.  In  nearly  everj"  cardiac  čase  some  evidence  of  abiiormaljty  in  the 
circulation  will  be  obtained  on  examiiiation  of  this  part :  there  will  be 
exaggerated  arterial  pulsation,  or  there  will  he  venous  pulsation,  while  in 
aneury8m  of  the  aorta,  with  aortic  incompetence,  there  \vill  likely  be 
trachcal  tugging  when  the  chin  is  elevatei  In  many  indi\iduals  free  from 
cardiac  disease  in  the  ordinary  senso  there  is  some  venous  pulsation  in  the 
neck  in  the  recumbent  poature.  On  the  other  hand,  there  are  certain 
pecuharly  short-uecked,  stout  individuals  who  eveu  \vhen  suffering  from 
cardiac  disease  give  little  evidence  of  visible  pulsation  in  the  neck^  pre- 
Bumably  liecause  their  vessels  are  so  well  hidden.  In  most  cardiac  cases, 
with  enlargement  of  the  left  ventricle,  the  carotid  pulsation  is  exaggerated 
in  some  degree  so  as  to  form  a  noticeable  feature  of  the  neck.  It  is,  hoW' 
ever,  in  cases  of  aortic  iucompetence  that  the  visibleness  of  arterial  pulsation 
reaclies  its  greatest  development,  becauae  in  tliis  diaease  there  is  the  greatest 
variation  between  the  maximum  and  minimum  blood  tension  in  the  arteries. 
luereased  visibleness  of  pulsation  in  the  carotid  is  best  observed  in  the  upper 
part  of  the  neck  towards  the  angle  of  the  jaw,  while  pulsation  in  the  veina 
is  best  seen  at  the  lower  part  of  the  neck.  Venous  pulsation  in  the  neck 
while  the  patient*s  l>ody  is  upright  may  be  regarded  as  always  abnormal, 
but  it  must  be  confessed  that  the  circulatory  disturbances  need  not  be 
seriouB.  For  instance,  most  cases  of  chlorosis  or  ana^mia  show  it.  The 
pulsation  is  seen  to  be  double,  and  a  tracing  of  such  pulsiition  taken  wtb 
l)r,  Mackenzie's  phlebograph  shows  that  there  is  indeed  a  double  wave — a 
small  and  a  krge  one.  Till  Dr.  Mackenzie  demonstrated  the  error  ol 
previous  interpretations,  it  had  been  asaumed  that  the  small  wave  was  th< 
auricular  wave,  and  the  large  wave  the  ventricukr,  while  in  reality  th< 
opposite  is  the  čase.  A  luoment^s  consideration  will  Bhow  that  Dr.  Mac 
kenzie'8  interpretation  is  the  righfc  one,  apart  from  actual  observation  %vitl 
the  aid  of  Instruments,  by  which  the  venous  and  arterial  pulaes  of  th 
patient  are  recorded  siniultaneoiisl/  on  a  revohdng  cylinder,  When  w 
consider  the  relation  of  parts,  the  vain  that  is  visible  in  the  neck,  th 
auricle  and  the  ventricle,  realise  that  the  contraction  of  the  auricle  is  iir 
mediately  succeeded  hj  the  contrtu^tion  of  the  ventricle,  and  remember  the 
betweeu  the  vein  and  the  ventricle  the  auricle  is  interposed,  we  have  oni 


j 


HEART,  MYOCAIiDIUM  AND  ENDOCARDIUM 


397 


to  aak  ourselves  the  que8tion :  What  is  happening  in  the  auncle  during  the 
firat  part  of  the  ventricular  sjstole  ?  to  he  convinced  that  in  the  cemcal 
vein  during  the  first  part  of  ventricular  ejstole  there  oiust  be  a  negative, 
not  a  positive  wave,  inasmuch  as  between  the  contracting  right  ventricle 
and  tlie  vi&ihle  cerviciil  vein  is  intorposed  the  e^pandiruj  right  auricle,  for 
inimediately  its  contraetiun  is  over  this  last  must  expand  and  give  rise  to  a 
Liiegative  wave  in  the  veins  of  the  neck.  Not  nntil  the  chamber  has  become 
ragain  fuU  will  its  contents  transmit  to  the  veinsof  the  neck  the  ventricular 
fimpulBe.  It  does  happen  in  advanced  disease  of  the  heart  that  the  ventri- 
cular contmction  maj  be  manifested  by  a  positive  wave  in  the  veins  of  the 
neck  from  the  ontset  of  sjstole,  but  before  this  can  occur  the  cootractile 
power  of  the  aiiricnkr  vvalls  inust  have  eeasod,  and  the  chamber  have 
liecome  as  it  were  a  psissive  re8er\"oir.  The  great  majoritj  of  viaible  venona 
pulsations  are  double  and  of  the  auricular  tvpe  described.  although  the 
venous  pulse  mat/,  as  stated,  be  alone  represented  by  a  ventricular  wave 
oocupying  the  whole  period  of  the  sjBtole  of  the  right  ventricle*  It  is  a 
remarkable  fact  that  venous  pulsaiion  in  the  neck  does  not  alway8  coincide 
in  frequency  with  the  arterial  pulsation :  ejctra  venous  impulses  being,  as  it 
were,  interpolated  from  time  to  tirne.  This  waa  well  seen  in  a  caae  of 
bradjcardia  under  the  writer's  čare* 

In  manj  cardiac  cases  the  most  pronounced  visible  pulsation  in  the  neck 

Lis  that  of  the  vein,  as  is  often  observed  in  mitral  stenosis.     In  aortic  in- 

roompetence  venous  pulsation  maj  be  absent,  while  arterial  pulsation  is  apt 

to  be  exaggerated  iu  an  extraordinarj  degree.     When  in  the  latter  diseaee, 

however»  both  kinds  of  pulsation  are  present,  the  inference  is  that  the  lesion 

on  the  left  si  de  of  the  heart  has  seriouslj  interfered  vrith  the  pulmonarj 

circulation  and   led   to  much  disturbance   in   the   function  of  the  right 

chambers.     Sometimes  other  veina  than  thoae  of  the  neck,  as  those  of  the 

L  chest,  faoe,  and  upper  eitreraities,  are  seen  to  pulsate,  and  the  liver  maj 

I  pulsate  in  an  expansile  manner.     Tracheal  tugging  m  a  aign  of  aneurjsm  of 

I  the  aorta,  and  canuot  be  regarded  as  a  sign  of  heart  diseaae,  though  aneurjsm 

I  fr6quentlj  produces  ineompetence  of  the  aortic  valves :  hence  the  necessitj 

[  of  reference  to  the  sign  hera     Apart  from  true  aneurjem.  the  arch  of  the 

I  aorta  maj  be  dilated,  and  thus  its  impulse  be  6xaggerated,  so  as  to  be  per- 

[  ceptible  in  the  supra-sternal  notch  and  at  the  stemaJ  end  š{  the  right  2nd 

iintensootal  space.     Deformitj  of  the  cheat,  however,  maj  be  the  šole  cauae 

lnf  soch  abnormal  pulsationa. 

I  CapUlarj  Ptdmtion. — ^In  cases  of  aortic  ineompetence,  on  maldng  a  patch 
iOf  erjthema  bj  rubbing  the  nail  over  the  forehead,  this  phenomenon  is 
[  developed — the  redneas  deepening  and  paling  with  the  pulse.  Apart  from 
I  aortic  incom{)etence,  this  aign  maj  be  elicited  in  some  degree  of  development 
f  under  conditions  of  the  pulse  that  resemble  Lliose  characteristic  of  the  lesion, 
for  insuince  alcoholic  muscle  failure  of  the  heart 

In  examining  the  chest  of  a  patient  suspected  of  baving  heart  disease 

the  cardiac  region,  as  a  whole,  must  be  carefullj  scrutini^.     In  joung 

subjecta  of  advanced  heart  disease  the  whole  region  is  often  prominent,  owing 

to  the  enlarged  organ  opposing  the  effecte  of  atmospheric  preasure  upou  the 

|fiaiii0work  of  the  thorax,     This  is  espeoiallj  notice^ble  when  luiig-expansion 

Ijiai  basu  interfered  with,  and  pigeon-breast  has  resulted.     Again,  the  wbole 

I  cardiac  surf^ice  maj  seem  to  be  thrust  forwiird  tn  masie  durmg  tlie  cardiac 

<  ijitole,  in  \vhich  oase  the  special  viaible  areas  of  ordinarj  cardiiic  pulsation, 

lo  be  deaeribed,  c>annot  be  distinguished,  the  condition  being  the  result  of  a 

L  gitnrth  encroaching  on  the  posterior  mediastinum  and  pusbing  the  heart 

I  farwaitl&    It  must  be  remembered  that  during  diftstr>lft  the  baart  is  flaocid, 
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while  diirmg  ejstole  it  assumes  a  special  sliape,  to  accommodate  which  the 
parietes  have  to  give  way  before  the  hardened  mass  of  musele  the  ventricles 
in  8y stole  represent.  Even  w}ieii  a  large  aneurj^sm  in  the  descending 
thoracic  aorta  projecta  the  heart  fnrward8  against  the  chest  wa!l,  it  is  the 
pulsatioE  of  tho  heart  itself  of  which  we  have  chief  evidence,  though  the 
two  pulsations — that  of  tlie  aueurjBDi  and  that  of  the  he^irt — niay  he  so 
intiniatelj  bleoded  as  to  be  indistinguishahle.  Apart  from  such  rare  con- 
ditions  it  \vill  be  foimd  that  the  viaible  impulses  of  the  heart  are  uauallj 
three  in  number,  and  rarely  there  is  a  fourth  ;  (1)  that  of  the  apex  situated 
normally  in  the  5th  iotercostal  space,  well  withia  the  left  mammary  line, 
and  occupying  a  sniall  area  about  that  of  a  square  iach.  The  apex*l>eat 
represents  the  contraetion  of  the  left  ventricle,  and  when  this  chamber  is 
enlarged  the  apex-beat  is  displaced  downward8  and  to  the  left,  and  remains 
well  defined,  unless  the  ventricle  beeomes  rounded  in  shape  from  dilatation, 
in  which  čase  the  apex-beat  losea  its  definition  and  often  disappears 
altogether.  Some  individuala,  though  apparently  free  from  heart  dlsease, 
have  no  apex*beat-  This  bas  been  explaioed  in  various  waj8,  but  the  fact 
niust  be  recognised.  In  eifusion  into  the  pericardiuin  the  ap(3x-beat  may 
he  elevated,  but  it  is  diffieult  in  such  a  čase  to  be  sure  that  the  impulse 
taken  for  the  apex-beat  really  represents  it.  (2)  An  ill-delined  pnlst^tion 
below  the  xiphoid  cartilage  is  knowii  aa  the  "  epigastric  impulse/'  and  indi- 
cates  the  movements  of  the  right  ventricle.  Certain  individuals,  apparently 
free  from  heart  discase,  have  marked  epigastric  impulse,  presumably  because 
of  their  liaving  a  short  Bternum.  Tliis  impulse  is  present  in  nearlj  ali  cases 
of  heart  disense  in  which  there  is  interference  with  the  palmonary  circula- 
tion,  and  is  apt  to  be  specially  pronounced  in  cases  of  pulnionary  emphysema, 
in  which  there  is  not  only  obstruction  in  the  Inng-cireulation  and  engorged 
liver,  but  a  lovvering  in  the  poaition  of  the  diaphragm  as  welL  This  impulse 
of  the  right  ventricle  must  be  carefullj  distinguished  from  actual  expansile 
pidaation  of  the  liver  itself,  which  is  an  extreme  result  of  obstruction  in  the 
pulmonary  circulation,  and  which  has  been  alrBady  referred  to.  (3)  The 
third  area  of  ctircUac  pulsiition  to  be  notieed  is  in  the  2nd  left  intercostal 
space  close  to  the  sternum.  Pulsation  here  is  probably  never  normal, 
though  it  may  be  the  left  lung  that  is  at  fault  and  not  the  heart.  This 
pulsation  is  uslally  aasociated  with  epigastric  pnlsation,  aud  depends  on 
enlargement  of  tlie  infundibulnm  of  the  right  ventricle.  At  one  tirne  such 
pulsation  was  attribiited  to  the  left  anricle,  the  appendix  of  which  comes  to 
the  front  iu  this  situation  to  the  left  of  the  puliuonary  artery,  But  the 
appeodix  is  often  ibund  plugged  with  clot,  and  even  when  active  and  dilated, 
gets  as  it  were  pnshed  aside  by  the  dilated  iDftmdibolum,  Paradoxical 
though  it  may  seem,  as  good  a  čase  for  the  right  auricular  appendix  being  the 
seat  of  pnlsation  in  the  2nd  space  to  the  left  of  the  sternum  may  be  made 
out,  ibr  it  has  actually  been  found  greatly  dilated  and  free  from  clot  to  the 
left  of  the  steruum.  Thoae  who  advocate  the  auricular  origin  of  viaible 
pulsation  in  the  2nd  left  interspace,  admit  that  such  pulsation  is  ventricu- 
lar-8y8tolic  in  rhythm,  aod  account  for  it  by  a  backward  current  into 
the  left  auricle  from  the  left  ventricle  throngh  the  mitral  valves,  although 
the  6y8tolic  murmur  audible  over  the  pulsation  is  quite  absent  from  the 
apex,  to  which  the  downward  directed  valve  curtains  might  be  expected  to 
direct  it. 

Pulsation  in  the  Srd  left  interspace  is  specially  common,  apart  from 
mitral  etenoais,  in  cases  of  chlorosis,  in  which  the  blood  would  seem  to  have 
difficulty  iu  passing  through  the  pulmonary  circuit.  These  are  juat  the 
cases  ia  which  visible  venous  pulsation  in  the  neck  is  so  manifest,  bearing 
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out  the  special  impUcatiou  of  the  right  side  of  t!ie  heart  in  the  circtilatorjr 
[disttirbance.     (4)  In  cases  of  great  ealargement  of  the  right  chambera  the 
rigJd  auricle  occasions  visible  pulsation  to  the  right  of  the  lower  hulf  of  the 
steroum. 

Whenev€r  the  left  ventricle  is  uiiduly  expo8ed,  whether  it  be  from 
retractioD  of  the  left  lung  or  from  dilatation  of  the  hearti  it  is  comiuon  to 
BjBtolic  retraction  of  the  intercostal  spaces  above  the  apex-beat,  a  result 
'«imply  of  atmosplieric  preasure,  the  heart,  of  eourse,  occupjing  lesa  space 
during  its  sjstole  thnu  during  its  diastole.  This  must  not  be  confuaed  with 
retraction  of  the  area  coiresponding  to  the  left  ventricle  iriclnding  ihe  apez, 
which  is  a  sign  of  complete  pericardial  adhesion,  internal  and  esteroaL 

Falpation. — The  apex-beat  of  the  heart  is  the  first  object  of  attentioD 

when  the  hand  ia  placed  over  the  cardiac  region,     Valuable  information  i^ 

afforded  in  this  way  as  to  t!ie  condition  of  the  most  important  chamber  of 

the  heart — the  left  ventricle — for  the  ai>ex  of  the  heart  is  formed  alone  by 

this  chamber.     The  Bttuation,  the  talent,  and  force  of  the  apex-beat  must  in 

lall  oaaes  when  possible  be  carefully  investigated, —  that  is  to  Bay,  if  the 

fmpez-beat  is  present,  because  in  not  a  few  cases  of  cardiac  disease  there  is 

no  apex-beat,  and  the  negative  fact  ia  always  to  be  noted,  though  it  need 

not  be  given  an  undue  share  of  attention,  seeing  that  not  a  few  individuals, 

who  preeent  no  evidence  of  cardiac  disease,  do  not  po^sess  an  apex-beat. 

Wlien  there  ia  an  apex-beat  its  situation  fixe3  at  once  the  greatest  exten8ion 

of  the  left  ventricle  to  the  left,  for  the  apex  mnst  alway8  be  the  |X)rtion  of 

-the  chamber  lying  to  the  ex treme  left*     The  extent  of  the  impulse,  vvhich 

[|onnally  should  oocupy  the  space  of  al>out  a  8quare  inch,  again,  is  often 

coneiderably,  aa  is  epeciallj   noticeable   in   cases  of  aortic  in- 

■bompetence   in   which   there  is  dilatation   and   hypertrophy  of  the   left 

ventricle.    A  well-defined  though  extenBive  apex-beat  may  be  taken  aa  an 

indication  that  the  ventricle  stili  retains  its  form  and  has  not  become 

^founded  or  globidar. 

For  reasoDs  already  referred  to,  absence  of  tlie  apex-beat  cannot  be 
accepted  imphcitly  as  a  sign  of  cardiac  vveakness,  but  if  a  previou8ly  present 
|ap6x*b6at  ceases,  it  may  l>e  accepted  as  such  a  sign,  and  in  corroboration  of 
this  inference  it  will  commonly  be  noticed  that  the  impulse  of  the  right 
ventricle  inereases  as  that  of  the  left  declines»  as  was  long  ago  observed  by 
Stokes  in  typhu8  cases. 

When  the  au8cultatory  eign,  to  be  described  later  as  the  hruit  de  galop, 
is  present,  it  is  not  very  rare  to  feel  over  the  apex  a  double  shock  during 
the  cardiac  diastole ;  if  pilpation  precedes  auscultation,  it  may  Ije  predicted 
in  a  čase  of  the  kind  that  the  hruit  de  galop  will  be  beard  {vide  "  On  a  Bare 
Comblnation  of  Fhysical  Signs,"  Practitioner,  September  1896). 

As  a  very  rare  occiirrence  in  cases  in  which  the  pericardium  is,  internaUy 
ad  extemaJiy,  nniverBally  adherent,  there  is  no  apex-beat  proiKT,  but  in 
plače  of  it  there  is  during  sy8tole  a  genend  depresaion,  inciuding  tlie  region 
jf  the  cardiac  apex,  followed  by  an  impulse  during  diastole — apparently  the 
It  of  the  rebound  of  the  relaxing  and  expanding  hearL  It  is  ali- 
it  to  remember  that  there  ia  no  apex*beat  present  in  the  caae 
to,  80  that  this  rare  condition  may  not  bo  confounded  with  the 
on  inspection^sign  of  sjstohc  recession  above  tlie  aiH»x-beat,  that 
only  exposare  of  t!ie  heart,  vvhether  from  cardiao  enlargement  or 
retmction. 
to  the  obeerver  with  ta^tus  cruditus,  examination  of  the  apex-beat  by 
l^e  hand  ia  fraugbt  vrith  useful  infonnation  in  most  cardiac  casea  Apart 
i  any  aooompanying  thrill  (to  he  considered  later)  its  sharp,  short  stroke 
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iu  mitral  stenosis  is  most  euggestive  of  thiB  lesion,  wMle  in  the  hjp^r-^j 
trophied  heart  of  chronic  Biight^s  disease  the  di^placed^  delib^rate,  sl(j^^^| 


heave  is  no  less  so, 

IJpigastric  I^npulse, — ^The  impulse  of  the  riffht  ventricle  is  of  an 
altogether  ditlerenfc  kind  from  that  of  the  left  ventricle,  which  is  the  apex- 
beat.  It  is  a  diffase  impulse,  felt  below  the  xiphoid  cartilage,  and  appealfl 
in  most  cases  to  inspection  rather  than  palpation,  Only  in  cases  of  great 
hj^ertrophj  of  the  right  ventricle  do<!s  it  become  in  any  senae  strong  and 
"  heaving,"  and  in  the  latter  čase  it  is  eaailj  perceptible  over  the  lower  part 
of  the  sternum  itaelf.  In  cases  in  which  the  right  chambers  of  the  heart 
are  greatly  hjpertrophied  and  dilated,  moreover,  there  is  not  infrequently 
expinsile  piilsiition  of  the  liver,  so  that  there  is  apt  to  be  much  confusion  of 
the  latter  puLsation  with  that  of  the  right  ventricle  itself.  The  very  rhjthm 
of  the  impulse  of  the  right  ventricle  hus  been  and  is  stili  in  dispute — some 
contencling  that  it  is  thastolic  and  due  to  the  inruah  of  blood  It  is  to  be 
noted  in  this  relation  that  the  impulsea  of  the  two  ventricles  are  seldom 
both  prououDced  at  the  same  tune.  Again,  in  cases  of  great  enlargement 
and  hypertrophy  of  the  left  ventricle,  with  httle  or  no  implication  of  the 
right  chainliera,  an  abnormal  impulse  of  the  left  ventricle  may  be  perceptible 
in  the  epigastrium,  and  is  then  very  liable  to  be  taken  far  the  impidse  of 
the  right  ventricle.     This  hap]:>eu8  specially  in  cases  of  aortic  incompetence* 

The  impidse  of  the  ijifundihulum  of  tke  right  ve7itricle  and  tkat  of  the 
right  mirich  come  nnder  conaideration  as  inspection-  rather  than  palpation- 
signs,  thongh  they  may  be  perceptible  by  means  of  the  latter  method. 
They  have  already  been  considered  under  inspection. 

The  shoek  restdUmj  from  the  closure  of  the  pidm07iary  semi-iunar  vahes 
is  often  perceptible  on  palpation  in  the  appropriate  area — the  sternal  end  of 
third  left  cartilage^ — situated  directly  over  the  valves  which  lie  very 
Buperficially.  In  caaes  of  dilated  aorta  a  similar  impulse  may  be  perceptible 
in  the  aortic  area,  which,  hovvever,  be  it  remembered,  ia  not  situated  over 
the  valves,  bnt  at  a  distance  Irom  them  so  that  the  perception  of  such  an 
aortic  impulse  is  much  lesa  common. 

Thrills  which  cire  perceptible  by  means  of  palpation  are  U8ually 
represented  in  auscnltation  by  corresponding  murmurs,  with  which  in 
rhythm  and  other  respects  they  correspond.  Thus  in  cases  of  mitral 
stenosis  t!iere  may  be  presystolic  and  diaBtohc  thrills  at  the  apex,  which 
can  sometimes  more  easily  be  separated  by  palpation  than  tlie  corresponding 
murmura  by  auscnltation :  the  crescendo  character  and  abrupt  termination 
with  the  apex-beat  of  the  pre8ystolic,  and  the  diminucndo  character  of  the 
diastohc  mnrmur,  are  easily  recognistible  by  both  methods,  h\xt  a  pause 
between  the  two  is  aometimes  perceptible  by  palpation,  that  is  absent  in  the 
čase  of  auscnltation.  Evidently  the  later  ^ibrations  of  the  diastohc  murmur 
in  this  čase  are  imperceptible  in  palpation,  as  one  can  readily  understand 
them  to  be.  Diastolic  thrUl  may  Ih3  present  at  the  apex  in  cases  of  Iree 
aortic  regurgitation,  when  the  hi8tory  of  the  čase  and  the  usual  vascular 
indications  of  the  leaion  will  comnionly  save  the  observer  from  error  with 
regard  to  tbe  origin  of  the  thrill.  In  excessively  rare  cases  of  simple 
cardiac  dUatsiition,  without  aortic  inconipetence  or  mitral  stenosis,  a  diastohc 
thrill  bas  been  felt,  as  a  diastohc  murmnr  has  been  heard  {vide  Praetitioner 
vol.  lil.  p.  254,  1894). 

Sf/stolic  thrill  iu  the  aortic  re^ion  is  common  in  cases  of  aortic  stenosis. 
In  the  aortic  region  the  6yBtohc  murmur  that  is  commonly  ass<3ciated  with 
dilatation  of  the  arch  may  be  accompanied  by  a  similar  thrill  which  the 
abnormal  approximation  of  the  vessel  to  the  surface  makes  easily  perceptible. 
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^Occaaiooallj  a  ejstolic  thrill  is  present  at  the  apex  in  cases  of  mitral  steooais 
acoompanied  by  correspooding  sjstolic  murmiir,  which  ifi  iisuallj  at  the  time 
the  oiJy  murmur  preaeut,  Possiblj,  an  apex  8y8tolic  tliriU  may  he  felt  in 
aiiy  čase  of  mitral  regurgitation  with  very  loud  uiurmur. 

Fercussion. — In  the  course  of  a  8ystematic  phyaical  examination  of  the 
heart,  it  will  often  happen  that  inspection  and  palpation  have  furiiished 
abundant  endence  of  the  organ  being  enlarged  before  percussioii  is  reached. 
But  in  not  a  few  cases  the  estimation  of  the  ei^e  of  the  heart  must  be 
^B8entially  based  on  the  percusaion  reault  alone,  neither  viaible  nor  palpable 
impulae  being  produced.  owing  to  the  depreaaed  vigour  of  the  heart  muacle 
and  the  alteration  in  the  shape  of  the  left  ventricle,  that  is  so  apt  to  be 
aasociated  with  habitiially  incomplete  sy8t€le8.  Consideration  of  the  heart 
in  situ  makes  it  at  once  evident  on  what  principles  the  phy8ical  method  of 
examination  by  percuBsion  is  fbunded.  Except  iiiferiorly  the  heart  ib  sut- 
rounded  by  the  reaonant  lunga,  the  anterior  borders  of  which  embrace  the 
organ  in  ench  a  way  that  a  lajrge  portion  of  its  anterior  eurface  is  covered  by 
them.  Moreover,  thase  covering  borders  of  the  hinga  are  wedge-8haped,  aa 
they  interpose  themaelves  between  the  heart  and  the  chest  wall,  that  is  to 
^7>  they  become  progre88ively  thinner  towarda  their  edgea  The  anterior 
margina  of  the  luogs  separate  at  the  level  of  the  fourth  cartilage,  the  border 
of  the  left  Inng  passing  outvvarda  and  downwards  to  a  point  situated  over 
or  close  to  the  jnnction  of  the  fifth  rib  with  its  cartilage,  The  border  of 
the  left  lung  tlien  proceeds  dowuwards  and  inward8  along  the  mxth 
cau-tilage.  Thus  a  more  or  leas  triangular  space  is  formed  in  whiGli  the 
heart  comes  into  direct  eontact  with  the  cheat  wall,  lung  no  longer 
inter\'ening.  The  lower  bouedary  of  the  heart,  of  course,  eorresponds  to 
the  upi>er  bonndary  of  the  liver,  the  two  non- reaonant  organa  being 
indifltinguishable  by  percuaaion.  If,  however,  we  define  the  upper  boundary 
of  the  liver  dulneas  to  the  right  of  the  sternum,  taking  eare  to  get  beyond 
the  right  border  of  the  heart — -the  right  auricle^ — and  from  the  level  of  the 
hepatic  upper  boundary  draw  a  line,  slightly  sloping  dowTiward8,  acroea  the 
chest  to  the  left  anterior  axillary  line,  auch  line  will  give  an  approximate 
representation  of  the  lower  boundar}'  of  the  heart,  a  fact  that  is  often 
rBadily  demonstrated  by  the  apex-beat  l)eing  found  immediately  above  it 

There  are  three  directions  in  wliich  it  is  nece83ary  to  determine  the 
boimdariea  of  the  heart  by  percussion  in  order  to  eatimate  ita  mze  and 
ascertain  ite  8hav>e  for  practical  pnrposea  From  the  size  and  shape  of  the 
dull  area  we  infer  the  relative  condition  of  the  cAvities  of  the  heart.  It  ie, 
of  cour»e,  evident  that  the  accumulation  of  fluid  in  the  pericardium  or 
pleursG  would  render  the  eatimation  of  the  aize  of  the  heart  by  percussion 
impoasible  for  the  tirne  being.  The  position  of  the  right  border  of  the  heart 
should  be  aacertained  above  the  upper  boundary  of  hepatic  dulneas  by 
peR^uaaing — 8ay  an  inch  above  thL?  bound(iry — from  the  right  mamniary 
line  towards  the  stemum,  and  noting  the  tirat  decided  diminution  of  volume 
is  the  lung  resonance  that  occurs  as  the  stemum  is  approached.  It  is  only 
when  the  right  auricle  bas  become  so  hugely  distended  aa  to  be  uncovered 
hj  lung  to  the  right  of  the  sternum  tliat  actual  dulness  is  obtained  on 
parcuaBion  of  thm  region.  Anatouiically  we  know  that  the  right  auricle  in 
malth  paaaes  ulM>iit  half  an  inch  to  the  right  of  the  stemum,  thus  fully  an 
inch  frotn  the  median  line,  but  it  is  covered  by  such  a  thick  layer  of  lung 
bere  that  its  presence  fails  to  modify  the  pulnjonary  percussioti  souua 
When,  on  the  other  hand,  w©  find  ahsolute  dulneas  to  the  right  of  tho 
|MBmim,  we  are  entitled  to  conclude  tliat  the  right  auricle  is  greatly 
MBhukd  and  proiiably  paraly8ed»  while  the  degroe  of  its  distenidon  is  an 
TOL  rv  28 
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excellent  indication  of  the  amount  of  obstniction  in  the  pulmonary 
cinculation.  When  there  is  oo  absolute  dulnesa  to  the  right  of  the  stemum, 
but  oiily  a  diminution  in  fulneas  or  a  certain  "  emptiness  **  of  the  resonance, 
as  ia  iadeed  the  common  c^ndifcion  in  ali  but  most  gmve  cases  of  heart 
disease,  it  is  more  difficult  to  fix  the  exa€t  spot  at  wlnch  the  presence  of  the 
auricle  first  modifies  the  pulmonarj  resonance,  and  thia  difficultj  is 
increased  by  the  approKimation  of  the  cartilages  m  they  join  the  sternnm, 
especially  in  certain  indi\iduals,  exerting  an  infloeoce  on  the  percusaion 
sonnd.  Nevertheless  by  careful  percussion  towards  the  middle  Une,  above 
the  hepatic  dulness,  the  poiot  to  which  the  right  border  of  the  heart 
extend8  can  usually  be  asc<?rtained  with  a  fair  amount  of  precision* 
Percussion  up  to  the  niiddle  lioe,  that  is  to  Bay,  over  the  sternum,  is 
iinsatisfactory,  inasmuoh  as  this  bone  has  a  peculiar  (8o-called  osteal) 
resonance  of  its  own^  wMch  interferes  with  the  determination  of  the 
percusaion  sound  that  would  otherwise  be  yielded  by  the  UDd€rlying 
structures. 

The  next  determination  to  be  made  ia  the  greatest  extent  of  cardiac 
dulness  to  the  left  of  the  sternum.  A  moment' s  consideration  will  make  it 
plain  that  the  portion  of  the  heart  that  extends  farthest  to  the  left  of  the 
etemum  must  be  the  most  important  chamber  of  ali— the  left  ventricle — 
and  that  its  extremity  represents  the  apex  of  the  whole  organ.  Moreover, 
the  greatest  e^tension  of  the  heart  to  the  left  will  nečcssarilj,  owing  to  the 
shape  of  the  organ,  be  at  its  lowest  part  in  the  vertical  line  of  the  body, 
When,  then,  percussion  is  made  just  above  the  level  of  the  inferior  border  of 
the  heart  and  from  the  left  anterior  axillary  line  toward3  the  sternum,  the 
first  part  of  the  heart  that  wlL1  modify  the  pulmoDary  percussion  sound 
will  nece88arily  be  the  apex,  formed  by  the  left  ventricle  alone ;  and,  there- 
fore,  the  greatest  extension  of  the  cardiac  dulness  to  the  left  will  represent 
the  size  of  the  left  ventricle.  Wlien  the  apex-beat  ia  discernible,  percussion 
can  be  made  directly  toward8  it  from  the  left  anterior  axillary  line.  Where 
there  is  no  apex-beat  the  poaition  of  the  apez  must  be  approxiniateIy  deter- 
mined,  as  above  described,  by  drawing  a  line  across  the  front  of  the  chest, 
from  immediately  above  the  upper  limit  of  hepatic  dulness  to  the  left 
axillary  Hne,  almoet  horizontallj,  but  eloping  very  slightly  downward8, 
The  tirst  dulness  met  with  in  percussing  from  the  left  axilla  toward8  the 
middle  line  just  above  this  line  represents  the  ap€x  of  the  heart,  and  there- 
fore  of  the  left  ventricle. 

There  remains  to  be  determined  the  summit  of  the  cardiac  area  of 
dulness,  This  determination  should  be  made  in  the  so-called  parastemal 
line — a  line  di"awn  vertically  downward8  an  inch  to  the  left  of  the  sternum 
Exten8ion  of  the  cardiac  dulness  upwards  in  this  situatioti  dependf 
commonly  on  effusion  into  the  pericardium  (a  condition  not  considered  ii 
this  article),  or  on  enlargement  of  the  infundibulum  of  the  right  ventricle— 
conua  arteriosua.  Normally  there  should  be  no  extension  of  the  cardia 
dulness  above  the  third  cartilage.  Of  course,  ali  these  remarks  presuppct 
air-containing  lung  parenchyma  in  the  neighbourhood  of  the  heart.  i 

In  noting  the  leaturea  of  a  cardiac  čase,  the  size  and  shape  of  the  heaa 
form  most  important  points  in  the  formation  of  the  diagnoaia  For  a 
practical  purposes  measurementa  in  the  two  directions  iodicated  above,  au 
the  noting  of  the  rib  to  which  the  cardiac  dulness  reaches  upvvards,  afford 
perfectly  sufficient  statement  of  the  size  and  shape  of  the  heart.  TI 
results  can  be  noted  in  a  very  brief  yet  perfectly  9atisfactory  manner  thu 
The  costal  cartilage  to  which  the  cardiac  dulness  reaches  upward8  in  t 
left  parasternal  line  is  stated  in  Koman  fignres  IIL  or  IL,  as  the  čase  m 
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"iiid  a  line  is  drawn  underneath,  as  under  the  numerator  of  a  fraction* 
Undemeath  this  line  is  placed,  in  Ambic  figiires,  and  to  the  observer  s  left, 
the  distanc€  stated  in  inclies  to  which  the  right  border  of  diilness  e^tends 
to  tHe  right  of  the  middle  line,  and  to  the  ob8erver*8  right  the  distanca, 
stated  in  inches,  to  which  the  dtilness  extends  to  the  left  of  the  middle  line 
at  the  level  of  the  cardiac  apex.  which  is  of  conrse  the  extremity  of  both 
the  left  ventricle  and  the  whole  heart.  The  note  is  made  as  if  it  were 
aketched  in  chalk  on  the  patient's  chest. 

In  the  normal  heart  there  is  practical]y  no  dulneas  to  be  detected  to 
the  right  of  the  stemum.  Moreover,  the  difflculty  of  detecting  a  difference, 
in  their  percusaion  sound,  between  the  right  and  left  halves  of  the  sternum, 
aa  it  UeB  over  the  heart,  is  great  and  often  insuperable.  It  suffices,  then,  to 
note  any  impairment  of  resonance  there  may  be  to  the  right  of  this  bone, 
and  to  measure  the  eirtent  of  such  impaired  resonance  in  inches  from  the 
middle  line  at  the  leve!  indieated.  When  any  absolute  dulneas  is  foiind 
beyond  the  right  sternal  border  it  may  be  assumed  at  once  that  the  right 
auricle  is  miich  enlarged.  The  vmter  has  known  sach  dulness  to  extend 
almost  to  the  right  mammary  line,  the  right  auricle  being  found  poet- 
mortem  to  have  beoome  a  huge  thin-walled  8ac»  in  ali  probability  incapable 
of  ^stole.  Absolute  dulness,  of  course,  signifies  that  the  distended  chamber 
has  displaced  the  right  lung  which  norn3ally  overlies  it  In  ordinaij  heart 
caaeB  the  cardiac  dulness  to  the  right  of  the  middle  line  varies  from  an  inch 
to  an  inch  and  a  balt  It  may  be  assumed  that  increaae  of  dulneas  in  the  direc- 
tion  indicated  implies  impaired  contractility  on  the  part  of  the  right  auricla 
To  the  left  of  the  sternum,  four  inches  from  the  middle  line  may  be  considered 
the  maximum  measurement  of  a  normal  heart,  and  the  dulness  will  reach  as 
far  onIy  exceptionally  and  in  very  large  indivlduals.  Usually  in  individuals 
with  sound  hearts  the  maximum  measurement  to  the  left  of  the  middle  line 
does  not  erceed  3|  inches. 

Some  eramples  of  measurements  in  actual  caaes  may  be  given  in  illustra- 

tion  of  these  considerationa     The  measurement  -=^,  in  a  čase  of  mitral 

stenosis,  denoted  great  enlargement  of  the  right  auricle  which  had  no  doubt 
become  little  more  than  a  simple  reservoir,  moderate  enlargement  of  the 
left  ventricle,  and  enlargement  of  the  infundibulum  of  the  right  ventricle, 
The  disproportionata  enlargement  of  the  right  side  of  the  heart  is  well  shown 
by  the  figure  above,  and  by  that  to  the  observer  s  left     The  measurement 

^^  represented  the  cardiac  dulness  in  a  caae  of  aortic  incompetence 
late  in  the  course  of  the  disease,  the  right  auricle  having  become  much  dis- 


tended vrbile  the  left  ventricle  waB  huge.     The  measurement  ,-^^ 

average  size  of  the  heart  in  cases  of  mitral 


may 

be  taken  as  representiug  the 

•tenoBUi,  wben  admitted  to  hospital  with  engorgement  of  the  right  auricle 
The  distenflion  of  thia  chamber,  in  cases  of  moaerate  8everity,  rapidly  sub- 
•ides  nnder  rest  and  treatment,  and  the  corresponding  measurement  of 
dulness  to  the  right  as  rttpidly  diminishes. 

Aušculiatmn, — The  evidence  afiford^  by  this  method  of  phy8ical 
examination  is  too  often  uc^corded  a  value  greater  than  it  merita,  although 
it  must  be  granted  that  in  some  cases  it  adds  a  precision  to  diagnosis  un- 
attoinable  by  the  other  methods,  and  in  ali  casee  it  gives  the  finishing 
touches  to  the  diagnosis  aa  far  as  that  is  based  on  pby8ical  aigna  At  the 
outnet  of  this  subject  the  študent  must  be  impressed  witb  the  neoesaity  of 
0tudying  the  phy8iological  sounds  of  the  heart  and  such  moditications  of 
as  there  may  be,  oefore  he  attonds  to  the  adventitious  aounds  prosenL 
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Ht  tminoi  too  soon  reaiise  tke  f<ut  tkat  many  heaH  cases  run  their  course 
from  Jirst  to  ia^t  mlhout  tke  developmeni  o/  anTf  murmur,  Among  the 
variations  tliat  may  be  met  with  in  the  lieart-souiids  of  a|>parently  htiart- 
healthv  indi^dduals  there  are  maiij  miiit>r  aiid,  it  is  helieved,  uaimportant 
ones.  Whcjn  the  lelt  ventricle  is  hy]:jertrQpliied  and  thiek  -  ^valled,  the 
arterial  tension  being  high,  the  first  sound  is  often  duU  and  toneless,  while 
when  the  wall8  are  thin  aiid  the  cavity  dilated,  the  arterial  teneion  being 
low,  the  lirst  soimd  is  often  loud  and  short  so  as  to  reseinhle  the  phjaio- 
logical  seeond  souiid.  It  is  similar  shortening  of  the  first  soiind  that  gives 
the  heart-sounds  in  fever  the  resemblance  to  tlie  hearfc-sounda  of  the  ftu tus 
in  utero,  that  was  so  well  described  by  Stokes.  In  the  graveat  fevera,  how- 
ever,  as  in  tjphiis,  a  fiirther  change  is  produced  as  the  result  of  profound 
failure  of  the  heart  moscle,  namely,  disappearance  of  the  first  sound  alto- 
gether.  As  an  event  of  the  greatest  rarity  the  second  »jimd  may  likevvise 
oease,  so  that  the  patient  \vould  be  reasonablj  thought  to  be  dead  but  for 
the  faint  Hicker  of  the  nidial  or  otlier  pidse.  When  the  ventricular  con- 
traction  is  abrupt  and  the  arterial  tension  lovv,  as  in  palpitation  of  nervous 
origin,  the  first  sound,  again,  ia  nsuaUy  loud  and  sliort.  Sir  AVilliam 
Broadbent  bas  called  attention  to  a  condition  of  the  heart-sounds  which  he 
i^gards  as  of  peculiarly  bad  omen,  and  in  which  the  tirst  sound  is  short  and 
immediatelj  follovved  bj  the  second  sound.  The  first  sound  may  be  re- 
duplieated  in  ali  degrees  from  that  in  which  the  doul>le  sound  seenis  to 
give  only  a  prolonged  and  somewhat  blurred  eliaracter  to  the  tirst  sound,  to 
that  in  which  there  are  clear]y  two  first  80uuds  eeparated  from  one  another, 
Turrup-dup  may  be  taken  as  repre^entiug  phonetically  such  a  redupUcation 
as  the  latter  along  with  the  following  second  sound,  Xaturally,  in  ali  these 
cases  it  is  over  the  ventricles  that  we  expect  the  modifications  mentioned 
to  be  best  heard.  In  mitral  stenosis  the  tirst  sound  is  apt  to  undergu  a 
remarkable  change,  which  with  quiet  action  of  the  heart  is  most  significunt 
of  the  leaion.  Such  change  is  commonly  termed  a€eefttiiatio7i.  The  lirst 
sound  becomes  peculiarly  loud,  short,  and  sharp.  When  the  presy8toLic 
murmur  is  present  it  is  invariably  accompaniod  by  a  first  sound  of  tliis 
kind  into  which  it  runs,  so  that  the  two  together  form  a  comliination  of 
murmur  and  sound,  accurately  represented  by  the  syllaljl6  "  trupp  "  \vitli  an 
accentuated  end,  to  vvbich  reference  will  again  he  made.  Tlie  resemblance 
between  a  redupUcate  first  sound  and  the  conibination  of  murmur  and 
sound  referred  to,  may  be  close  when  tlie  heart  is  acting  quietly,  but  excit- 
ing  the  bearfs  action  by  exereise  or  otherwiBe  usually  at  once  brings  out 
the  accentuation  of  the  first  sound,  if  it  does  not  also  develop  the  murmuf« 
and  doubt  is  dissipated  in  the  čase  of  stenosis.  I 

Of  Murmurs.^The  foregoing  remarks  suflice  to  show  how  much  valuable 
information  conecrning  tlie  heart,  both  for  diagnosis  and  prognosis,  may  be 
obtained  from  modifications  of  the  phy8iological  heart-sounds  c(uite  ajmrt 
from  the  production  of  munntirs,  as  we  term  the  adventitioua  sounds,  that 
in  no  way  can  properly  be  regarded  as  physiological  sounds  however 
modified  For  tbe  most  part  muimurs  may  be  descaibed  as  ''  blowing  *' 
sounds.  It  is  ditiicult  to  apply  such  a  description,  however,  to  theauhcular 
sy8tolic  murmur,  \vhich  is  further  mi  generis,  inasmuch  as  it  is  crescendo  m 
character  and  runs  into  the  at;centuated  first  aound,  \vhich  at  once  bringf 
it  to  a  close.  Some  murmui-s  assume  music^l  quality,  tranRientiy  or  per- 
manently,  and  others  aequire  a  loudness  that  renders  them  audible  not 
merely  over  the  greater  part  of  the  patient's  trunk,  but  actually  at  a  varyin| 
distance  from  it.  The  quality  and  loudness  of  nuirmurs  have  not,  howevei 
been  sufficiently  utili^ed,  either  for  diagnosis  or  prognosis,  to  render  a  dia 
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cusaion  of  them  desirable  here.  Moneover,  the  caprice  occasionallj  displajed 
by  murmtirs,  in  regard  to  the  attributes  uoder  conaideration,  makes  the 
probabilitj  small  of  their  ever  becoming  of  much  practical  importance* 
In  the  caae  of  everj  murmur  heard  over  the  heart  it  is  neceasarj  for  the 
observer  to  note — 

(L)  The  rhjthm  auricular  or  ventricular  sjstolic  or  ventricular  diastolic 
— in  accordance  with  the  plijsiological  act  taking  plače  in  the  t'haml:>er  of 
the  heart  concerned,  WheQ  either  of  the  phjsiolngical  Bounds  remaina 
audible  with  a  murmur  it  is  of  great  vahie  io  the  detennination  of  the 
rhjthm  of  the  latter, 

(ii)  Tke  ezact  spot  at  which  the  mitrviur  is  heard  loudcst,  or,  bb  it  is 
miiBd,  position  o/  nmanmum  inteimty.  It  must  be  remembered,  however, 
that  thiB  does  not  necessarilj  correspond  to  anj  of  the  four  araas  that  are 
u5uaUy  aasociated  with  the  four  orifices  and  their  valvea 

(iii)  The  dtrectton  or  the  conduction  of  tlie  munuur  over  the  mtfdes  of 
ihe  clteM. 

(1)  Ehjthm, — A  t  the  base  of  the  heart  murmiirs  may  aasume  two 
rhythms»  ventrit^ular  8ystolic  and  ventricular  diastolic ;  and  at  the  apex  and 
sometimes  over  the  ventricles  they  may  aseume  three  rhjrthmB — auricular 
gjstolic,  ventricular  sjstolic,  and  ventricular  diastolic, 

The  baaic  or  arterial  murmura  being  the  sinipler  will  be  considered  first 
of  alL  During  the  sjstole  of  the  left  ventricle  blood  ib  rushing  through  the 
aortic  oriJice,  and  if  a  murmur  become8  audible  during  thia  tirne  we  may 
preoome  that  the  current  of  blood  ie  in  some  way  interfered  with*  The 
term  "  obstniction  "  is  often  used  to  denote  such  interference,  but  it  is  open 
to  very  great  objection,  seeing  that  the  aortic  orifice  may  even  be  larger 
than  normaL  For  instance,  in  aortic  dilatation  a  very  loud  8ystolic  murmur 
ia  often  audible  in  the  aortic  area,  of  which  the  explanation  is  that,  lap^^e  as 
is  the  orifice  of  the  veasel,  its  channel  is  larger  stili,  so  that  the  current 
entering  through  the  forraer  has  to  spread  out  to  occupy  the  channel  be- 
yonA  This  condition  we  know  to  be  the  cauae  of  arterial  murmurs  in 
general,  8o  that  in  health  ali  we  have  to  do  in  order  to  produce  a  munuur 
with  the  blood  current  is  to  narrow  the  channel  of  an  artery  by  preasure 
Tirith  the  stethoscope.     With  regard  to  the  aortic  orifice  a  sy8tolic  murmur 

L\»  unlv  too  likely  to  be  prtHiueed  by  a  tri\ial  lesion,  which  accomplishea  aa 
regaida  results  on  the  circulation  an  altogether  unimportant  effect  on  the 
blood  stream — it  may  be  a  tiny  fibrouB  nodule  or  thickening  of  the  Up  of 
a  cuBp«  it  may  be  mere  thickening  and  stifiening  of  a  eusp  that  prerents  ite 
natural  etfacement  before  the  bl(^  current,  and,  po88ibly,  it  may  lie  a  pro- 
je^ting  atheromatouB  patch  in  the  channel  of  the  veasel  beyond  the  i^aJveo. 
Qn  the  other  hand,  there  may  be  6xtreme  narrowing  of  the  ori6ce,  yet  such 
grave  leaion  may  be  revealed  on  auBcultation  by  a  murmur  of  the  same 
febjthm  as,  and  otberwiae  indiatinguishable  from  the  murmur  produced  at 
ftn  actaallT  enlarged  orifice  and  at  an  orifice  only  nominally  diminiahed« 
(We  have  been  constrained  to  use  the  e^pression  "  at,"  but "  beyond**  w0uld 
be  more  Btrictly  correct,)     lastly,  aa  if  to  shatter  hopeleaaly  the  value  of  a 
0ytUilic  murmur  aa  a  sign  of  aortic  diaeaae,  not  to  sjieak  of  obetniction«  thia 
*"ne  fly8tolic  murmur  is  often  heard  over  the  aorta  when  it  is  perfectly 
lthy,  aa  far  aa  we  know,  in  caaiss  of  anscmia.     NotwtthaUnding,  under 
drcumsunces  having  relation  to  accompaQying  pbenoiiieoa,  the 
dom«  of  aortic  stenoeia  niay  to  a  conaidemble  ejctent  be  baaed  on  thia 
ittntiur,  but  even  wheo  thia  ia  the  caae,  it  muat  be  admitled  that  the 
murmur  then  only  contributes  to  the  basia  of  the  diagnoste:  it  doet  not 
9«KiitiaUy  eonatitute  it 
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As  a  matter  of  clinical  eiperience  a  sy8tolic  mtirmur  in  the  "  pulmonarj 
area  " — over  or  just  bejond  the  pulmonary  semilunar  valves — is  common, 
and,  ae  described  in  another  plače,  the  mode  of  origin  of  euch  a  marmiir 
has  been  hotly  debatei  This  murmur  bas  become  in  clinical  medicine 
Bfpeciallj  associated  with  anaemia,  in  which  condition  of  ill-health  the 
murmur  is  very  common.  Stili  the  fact  remains  that  cases  of  anteniia  in  a 
pTonounced  degree  are  iVom  tirne  to  time  met  with  in  wbich  there  is  no 
murmur  in  the  piilmonaij  or  other  area.  In  ali  kinds  of  heart  dieeaae, 
agaio,  a  **  pulmonarj  *'  ajstolic  murmur  is  common,  and  in  certain  caaes  of 
muscle  failure  of  the  heart  it  may  be  the  only  murmur  audible  throughout 
the  illness,  as  for  instance  in  alcohobc  muscle  failure. 

In  long-stauding  cases  of  mitral  stenosis  aod  like  conditions  it  is  not 
very  rare  for  the  pulmonarj  arterj  to  become  atheromatoua  and  to  lose  its 
ela8ticifcy,  so  that  dilatation  is  very  apt  to  eneue.  Without  atheromatous 
change,  indeed,  it  is  lilcelj  that  the  artery  will  beeome  dilated  after  pro- 
longed  6xposure  to  high  blood-pressure,  and  thLs  event  may,  as  in  the  caae 
of  the  aorta,  give  rise  to  sjBtolic  murmur. 

Even  in  ordinary  caaes  of  ansemia  it  is  conceivable  that  this  notorious 
ejstoHc  murmur  in  the  pulmonary  area  may  be  produced  in  this  way,  the 
condition  of  aneemia  seemingly  leading  to  a  ditlicultj  in  the  passage  of  the 
blood  through  the  capiUaries  of  the  lungs.  We  know  how  asphyxia  leads 
to  engorgeoieot  of  the  right  side  of  the  heart,  and  it  is  obvious  that  inter- 
ference  with  the  entrance  of  oxygen  into  the  air-passages,  and  a  diminution 
in  the  number  or  capaeity  of  the  oxygen'CarTier8  of  the  blood,  must  both 
occasion  some  degree  of  interference  with  the  pulmonary  circulation  and 
raise  the  blood -pressnre  in  the  pulmonary  artery.  CHnicists  have  long 
recognised  that  a  8ystoIic  murmur  over  the  pulmonarj  arterj  is  the  least 
valuable  cardiac  murmur  with  whiGh  they  are  familiar.  It  commonly 
accompanies  other  murmurs—both  those  depeudent  on  valve  lesions  and 
those  dependeiit  on  simple  muscle  failure.  In  a  first  attack  of  rheumatic 
fever  it  is  very  eommonly  encountered  in  association  witli  a  mitml 
regurgitation  muraiur,  and  (a  fact  of  some  interest  in  relation  to  the  theory 
ahove  referred  to)  it  is  commonly  also  associated  with  a  tricuspid  mujTmur. 
In  the  alcoholic  heart  and  other  forms  of  muscle  failure,  again,  it  may  be 
the  onIy  murmur  present.  Sometimes  it  is  present  although  there  is  no 
indication  of  ill-health  of  any  kind,  when  it  may  be  conjectured  to  result 
from  some  peculiarity  in  the  contour  of  the  vessel — some  odd  bend  or  the 
like.  The  low  value  of  tliis  murmur  in  diagnosis  is  firmlj  estabbsbed, 
whatever  may  be  our  ideas  as  to  the  mode  of  its  production, 

Incompetence  of  the  aortic  valves  is  revealed  to  ns  on  auscultation 
by  a  very  deJinite  diaMolic  murmur  wen  conducted,  downwards  and  to 
the  left,  over  the  cardiac  areti.  When  any  portion  of  the  second  sound 
is  audible  the  murmur  ruus  off  direcfcly  from  it;  that  is  to  say,  there 
is  never  the  intervention  of  a  pause  between  the  second  sound  and  the 
murmur. 

When  the  blood  tension  in  the  pulmonarj  arterj  ie  habituallj  verj 
high,  as  in  cases,  for  instance,  of  mitral  stenosis  and  pulDionarj  emphjsema, 
the  vessel  is  apt  to  uudergo  dilatation  whether  there  be  atheroma  or  not, 
and,  as  in  the  c-ase  of  the  aorta,  tlie  orifice,  as  \vell  as  the  chaunel  of  the 
vessel,  maj  finaUj  take  part  in  the  dilatation,  so  that  the  valves  fail  to 
completely  close  the  orifice,  temporarily  or  permaneutlj.  Thus  a  murmur 
of  pulmonarj  incompetence  may  arise  as  a  curiositj  of  clinical  observation 
— the  second  sound  from  which  it  proceeds  being  ahvajs  much  accentuated. 
This  murmur  of  high  pressnre  in  the  pulmonarj  arterj  is  onlj  an  example 
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of  the  same  process  that  oocasions  the  much  more  Gommon  murmur 
occuning  under  eimilar  circtimstaiioes  in  the  aorta. 

r  Ab  pegards  their  rhjrthm,  mitral  and  tricuspid  murmars  maj  be:  (I) 
^V€nirwulaT  mfstolic  ;  (2)  Ventricular  diastolic  ;  and  (3)  Auricular  sgUalie, 
oommoiilj  called  presysiolie. 

It  will  be  eonvenient  to  consider  the  Tentricular  ^rstolic  murmur  first 

of  alL     ThiB  munniir  indicates  incompetence  of  the  mitral  or  tricuspid 

Lvalires  acoording  to  it8  localisation  and  position  of  maximum  intensit^. 

apetence  of  the  tricuspid  valves  is  a  t&tj  common  condequenc6  of 

e,  of  one  Idnd  or  another,  aHecting  the  left  chambers  of  the  heart, 

rberebj  the  blood-pressure  in  the  puLnonarj  circuit  m  much  raised.     In 

eomparativelj  a  Tery  few  cases  there  is  Btenoaifl  of  both  mitral  and  tricuspid 

^orifices,  but  the  left  lesion  is  alwa7s  far  in  advance  of  the  right.     In  such 

it  is  common  for  the  simple  murmurs  of  tricuspid  and  mitral  regurgi* 

'  tation  to  have  been  the  onlj  murmurs  obserred  during  life. 

In  the  immense  majority  of  caaes  of  heart  diaeaae  in  which  the  murmur 
of  tricuspid  incompetence  is  found,  there  is  no  lesion  of  the  tricuspid  valvea 
i^at  ali,  and  their  incompetence  is  simplj  the  result  of  muacle  failure  of  the 
"  jht  ventricie, 

When  a  s^stolic  murmur  is  heard  at  the  apex  wa  assume  that  the 
mitral  valves  have  become  incompetent,  though  the  poeaibilitf  of  the 
murmur  of  aortic  stenosis  being  conducted  to  the  aper  is  difficult  to  denj 
altogether,  Taken  practicaUy,  the  questioo  is  not  one  of  great  importance, 
and,  given  aortic  atenoaiB,  aooner  or  later  the  mitral  Talves  are  likeljr  to 
become  incompetent.  In  aU  forms  of  muscle  failure  of  the  heart  mitral 
incompetence  is  verj  apt  to  arise,  and  witb  it  the  murmur  we  are  consider- 
Then  there  are  the  caaes  in  which  this  murmur  results  fram  actual 
to  the  valve  curtains,  rendering  them  incompetent.  Bheumatism 
aeptic  endocarditis  are  the  usual  causes  of  the  damage»  but  the  latter 
by  far  the  more  deatructive  to  the  valve  structuree,  though  the  disease  is 
Dmparativelj  rare ;  while  in  rheumatism,  which  is  common,  the  damage  to 
'^tfae  valve  is  apt  to  be  much  less  in  the  first  instance,  although  the  chronic 
procees  set  up  very  frequently  eventuates  in  stenosis  of  the  orifica  Lastlj, 
Lirhen  mitral  stenosis  is  thoroughlj  establiahed,  the  necessarilj  deformad 
B,  very  commonlj  indeed.  are,  either  perm&nentl/  or  from  Ume  to 
tirne,  incompetent,  so  that  the  murmur  of  mitral  incompetence  is  the  moet 
common  of  ali  the  murmurs  met  vrith  in  caaes  of  stenosis.  Tbus  it  bappena 
that  when  a  sjstolic  murmur  is  loudest  at  the  apex  of  the  heart  wd 
^•asociate  it  at  once  with  mitral  incompetence,  and  we  have  to  aak  ouiBelves 
practicallj  theae  three  questions :  (a)  ^Vre  the  valvea  healthy,  and  is  their 
ipetence  the  result  of  muscle  failure  of  the  heart?  (6)  Is  there 
itctural  damage  of  the  valve  curtains  rendering  them  inoimpetent,  but 
withoQt  stenosis  of  the  orifice  ?    (c)  Is  there  stenosis  of  the  orifice  ? 

The  next  murmur,  the  rhjthm  of  which  we  have  to  consider  in  relation 

to  the  mitral  and  tricuspid  orifices,  is  the  diastolic,     During  the  diastole  of 

rentriclea  blood  is  paesing  through  the  auriculo-ventricular  orificea, 

the  condition  of  these  onficee  that  produces  a  diastolic  murmur  ia 

(This  statement  makes  no  aocount  of  the  vesj  rare  oocurrence  of 

diiatolic  murmur  in  simple  cardiac  dilatation  alluded  to  in  another  part 

of  this  article,  p.  424 ;  vide  PractiHonsr,  voL  lil  p.  254)    Tricuspid  itenods 

|is  a  rare  lesion«  and  a  diastolic  murmur  is  onljr  ver/  exceptionallj  pro- 

lisoad  by  it,  so  that  we  may  direct  our  attention  6xcluaively  to  the  mitral 

stolic   murmur,  which   is  a  common  sign  in  caaee  of  mitral  stenosis. 

murmur  is  usuall/  best  heard  at  the  aper,  but  is  leaa  stzietl/  limited 
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to  thifl  Bpot  than  ia  the  murmur  to  be  iiext  cODsidered,  bemg  often  audible 
over  the  ventricles  between  tbe  apex  and  tbe  lower  part  of  the  sterniim. 
In  rare  instances  it  is  widely  distribuied  over  the  cardiac  eurface,  so  that 
wheo,  aa  is  iisimllj  the  čase,  there  is  an  accompanjing  8ystolie  munnur, 
the  double  murmur  may  be,  as  far  as  soond  goes,  indistingniahable  from 
the  famiiiar  "  double  aortic  '*  murinur  of  aortic  incompetence  {vide  Med. 
CJvron,  (1896),  vol  vi.  p.  174).  The  diaatoUc  munnur  of  mitral  stenosis, 
imlike  the  murmui'  next  to  be  described,  is  8omewhat  diminueiido  in 
character.  The  current  of  blood  through  the  a>aBtricted  orifice  pro- 
ducing  this  murmur  bas  botb  a  vis  a  fronte  and  a  tis  a  tergo  in  ita 
production:  tlie  exi:ianding  left  ventricle  and  the  blood -pressure  in  the 
pulmonarj  circuit  derived  from  tbe  eontraction  of  the  rigbt  ventricle. 

(3)  The  la&t  murmur  we  have  to  conaider  ia  the  mirUular  systolič  or 
pres^stolic  mur7fiur  of  auriculo-ventricular  stenosia  Like  the  last  murmur, 
it  is  much  more  frequently  proiiuced  in  tbe  left  side  of  the  beart,  though  a 
tricus]jid  presyatoUc  murmur  does  very  rarely  ocjcur.  In  aeveral  respecte^ 
as  well  iia  in  ita  rbytbm,  this  murmur  ditiers  from  ali  the  other  murmnrs 
with  %vhich  chnical  exI:^e^ience  has  made  us  famiiiar.  As  regards  ita 
rhythm,  it  immediately  precedea  tbe  hrst  sound,  tbus  occurring  during  the 
latter  portion  of  ventricular  diastole.  It  is  crescemlo  in  character,  and  it  ia 
brought  abruptly  to  a  close  with  tbe  first  sound  (modified  as  we  have 
found)  ivhen  tke  TmiriJiur  is  al  its  greatest  intensiti/.  Tliia  combination  of 
crescendo  murmur  and  Jirst  aouud  lends  itself  vvell  to  tbe  U8ually  accepted 
view  as  to  the  mode  of  production  of  the  murmur  by  the  current  of  blood 
resulting  from  the  eontraction  of  the  auricle,  for  we  can  imagine  the 
auricle  expelling  the  blood  with  increasing  force  aa  ita  CApac^itj  diininishes, 
and  we  can  underatand  the  abrupt  cessation  of  murmur  at  the  moment  of 
its  greateat  loudness,  for  how  can  the  tliin-waUed  auricle  contend  for  an 
instant  against  tbe  maas  of  muscle  composing  the  left  ventricle?  Evi- 
dentlj,  directly  the  ventricle  entera  into  eontraction,  the  current  of  blood 
iasuing  from  the  constricted  oritice  muat  be  brought  to  a  st^iudatilL 

(ii.)  Sittiation  of  Ma^imiini  IniensifJ/  of  Murmur. — In  our  endeavour  to 
determine  tbe  orifice  at  which  a  murmur  ia  producedi  the  plače  at  which  it 
is  heard  loudest  must  alway8  be  ascertained. 

As  a  matter  of  fact  ali  the  oriiicea  of  the  heart  lie  close  together.  To 
use  Dr.  Walsbe*s  statement,  "  A  superficial  area  of  half  an  incb  will  include 
a  portion  of  ali  four  aets  of  valvea  in  situ ;  an  area  of  aboufc  a  quarter  of  an 
inch,  a  portion  of  ali  except  tbe  tricu8|>id."  It  is  tberefore  impossible  to 
asaign  a  murmur  to  a  certain  orifice  beeauae  it  ia  beard  loudest  over  that 
particular  orifice,  seeing  that  the  other  oriiicea  are  in  eucb  close  proximity,  but 
the  leas  important  orifices—thoae  of  the  right  side^ — ^lie  aiiperficiaUj,  and 
one  of  thesc — the  pulmonarj^— is  so  close  to  the  aurface  tliat  the  sbock  of 
the  cloaure  of  ita  valvea  can  often  be  felt,  as  we  have  already  found,  on 
palpation.  T!ie  areaa  at  wbich  pu!monary  and  tricuspid  murmura  are 
usually  beat  heard  are,  accordingly  and  respectively,  ''  the  sternal  extremity 
of  tbe  3rd  left  cartUagč "  and  "  the  lovver  part  of  the  aternum  and  ad- 
joiniug  area  to  the  left  of  the  bone  vvbere  the  heart  m  uncovered  by  lung.'* 
We  expect  murmurs  generated  at  tbese  orifices  to  be  beard  loudeat  in 
tbe  areas  named,  wliicb  practicaUy  overlie  the  orifices  concerned.  As  i^ill 
be  explained,  however,  under  *'  Conduction  of  Murmurs,**  certain  objections 
maj  be  raised  to  tbe  selection  of  the  areaa  in  question.  It  is  impossible, 
however,  to  find  better  onea. 

The  principle  on  which  the  areas  assigned  in  auscultation  to  the 
more  important  aortic  and  mitral  orifices  are  aelected  is  quite  different, 
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and  is  tbat  of  the  imlation  of  the  murmurs  at  some  distance  from  the 
oiifices  at  which  they  are  producei  The  "aortic  area"  is  the  '*stenial 
eztremitj  of  the  2nd  right  costal  cartilage " ;  here  the  aorta  comea  clooe 
to  the  fiurface,  but  of  the  two  munnurs  that  may  be  generated  at  ita 
orifice  the  sjstolic  has  unqae8tionabl}r  a  better  chance  of  being  conducted 
hither  in  full  intenfiitj  than  the  diastolic  murmur.  Clinical  esperience,  as 
weU  as  theorj^  bears  out  this  statement,  for  one  is  ofteB  surprised  at 
"^earing  so  little  in  the  aortic  area  of  an  aortic  diastolic  murmur  that  is 
Iloud  below.  The  "mitral  area/'  again,  corresponds  to  the  apex  of  the 
heart  as  weU  as  the  apejc  of  the  left  ventricle.  At  the  cardiac  apex,  tben, 
w©  have  to  do  with  this  chamber  only.  In  the  čase  of  the  direct  or 
obstructive  mitral  murmurs,  we  can  well  understand  their  free  conduction 
io  the  directioD  of  the  current  that  produces  them,  but  for  the  murmurs 
of  incompetence  the  apex  as  the  plače  of  their  isolation  would,  at  first, 
Bm  ill-chosen.  It  is  kiiowii,  however,  that  the  disposition  of  the  valve 
8,  as  lips  projecting  in  the  opposite  direction  to  the  regurgitant 
current,  \b  calculated  to  refleet  the  murmur  of  ineompetenoe  forwardB  to 
the  apex  {vide  Fagge :  Rejnolds'  Sy8tem  of  Medicine,  voL  iv.  p.  630).  The 
frequent  presence  of  this  same  murmur  of  mitral  incompetence  at  the  back 
is,  of  course,  readilj  expkined  by  the  posterior  position  of  the  left  auricle 
int-o  which  the  regurgitated  stream  muBt  directlj  pass, 

AVhile  it  is  desirable  that  special  attention  should  alva^s  be  given  both 
to  the  cardiac  sounds  and  to  anj  raurmurs  that  may  be  audible  in  these 
four  areas,  auscultatorj  examination  of  the  heart  must  not  be  limiied  to 
them.  The  necesaitj  for  this  injunctiou  will  l>e  evident  on  consideration  of 
Ihe  foUowiiig  paragrapha 

(iiL)  Tli€  Condmtion  of  MurmuTS. — The  moet  important  murmurs — the 
aortic  and  the  mitral — have  fairly  definite  lines  of  conduction,  and  especi- 
ly  is  this  the  ease  with  re^pect  to  the  regurgitation  murmurs  of  both 

tic  and  mitral  origin.  As  regards  the  obstruction  murmurs  produced  at 
these  orifioes,  the  aortic  is  carried  on  in  the  course  of  the  circulation,  as 
might  have  been  anticipated,  and  may  be  audible  over  the  upper  back 
in  the  left  vertebral  groove ;  the  mitral  is  likewi8e  carried  onwanls  in  the 
oourse  of  the  circulation  to  the  cardiac  apex,  beyond  which  it  only  ei* 
ceptionalIy  spreads.  The  sjstolic  murmur  of  mitral  incompetence,  especi- 
ally  when  there  is  structural  change  of  the  valv  e  curtains  without  stenoeis 
or  very  free  regurgitation  from  muscle  failure,  is  apt  to  be  very  weU  con- 
ducted  to  the  back*  On  the  other  hand,  in  caaea  cdT  regurgitation  througb 
stenosed  orifice«  the  murmur  is  often  not  conducted  to  the  back,  onlj  a 
st  sound  being  audible  there,  and  the  same  c^ndition  is  the  rule  in  caaee 
nf  mitral  incompetence  from  muscle  failure,  the  exception  to  the  rule  being 
f*mnd  in  cases  in  which  the  incompetence  apparently  is  unusually  great  for 
the  tirne  l>eing.  Murmurs  that  are  inaudible  at  the  biack  may  be  audible 
in  the  axilla  as  far  as  the  mid-axillary  line,  or  even  bejond  it,  while  those 
audible  at  the  back  are  usuallj  he^ird  continuously,  as  the  Btethoscope 
ia  pasaed  backwards,  from  the  apex  to  the  spine.  In  a  considerable  number 
of  casee  the  murmur  is  not  only  autlible,  but  loud  at  the  liack  to  the  right 

h(?  spine.  As  in  these  cases  there  is  often  tricuspiti  ntgurgitation  as 
JAS  mitral,  some  have  supposed  that  the  loud  murmur  to  the  right  of 
^e  spine  is  tricuspid  in  origin,  but  this  is  very  doubtful. 

The  murmur  of  aortic  incompetence  is  conducted  dawnwards  and  to  the 
left,  towartls  the  apex.  In  manj  cases  it  is  heard  over  ali  the  cardiac  area, 
io  most  co^ies  it  jinanes  well  down  the  sternum,  and  it  may  even  bc  most 
distinct  at«  or  actually  limiied  to^  the  lower  part  of  this  buue.      Feebla 
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miirmurs  are  not  rarelj  located  to  the  left  of  tlie  aternum  betweeii  the  Srd 
and  5th  cartOagea  It  will  be  evident  that  these  last  two  positions  properly 
beloDg  to  triciispid  and  pulmonarj  murmurs  respectivelj,  but  as  regarda 
the  lonner  a  triciispid  diastolic  miirmur  m  exceedmg!y  rare,  much  more 
rare  than  the  rare  lesion  it  indicates^tricuspid  steD08i8~while  piilmoiiary 
incompeteoce  as  an  actual  lesioo  is  etill  raore  rare,  so  that  these  murmars 
are  little  Ukely  to  occasion  error  in  diagnosis,  Moreover,  in  aortic  incom* 
petenc<3,  the  vaacular  phenomena,  referred  to  elsewhere,  are  generally 
characteristic  of  this  lesion. 

There  are  certain  7ioisy  murmurs  of  which  conduction  in  definite 
directions  can  hardlj  l>e  recogni&ed,  and  which  may  indeed  be  audible  at  a 
distance  from  the  patient^a  bodj.  Aortic  incompetence  is  epecially  likely 
to  fiirniah  example3  of  such  murmtira,  which  may  be  heard  aH  over  the 
trunk  and  along  the  spine  from  occiput  to  sacrum,  aa  weU  as  at  a 
distance  from  the  body.  How  little  variation  as  regards  murmur  can 
be  attributed  to  changes  in  the  leaion  %vas  well  illuatrated  by  a  čase 
of  the  writer'B.  A  patient  wa9  admitted  to  the  wardB  ao  intensely 
cyanotic  that  he  waa  at  once  bled.  On  his  entering  the  ward  most  careful 
auscultation  failed  to  reveal  any  murmur,  yet  a  day  or  two  later  the  patient 
preeented  a  sy6toHo  murmur  of  extraordinary  loudneaa  audible  aU  over  his 
chest,  and  even  at  a  sbort  distance  from  it.  The  patient  had  been  the 
subject  of  acute  rheumatiam  many  years  before,  and  on  post-mortem  ex- 
amination,  a  coneiderable  tirne  after  his  admission  to  hospital,  was  found  to 
have  a  greatly  constricted  mitral  orifice  without  any  trace  of  recent  lesion. 
Similar  caprice  in  the  beha^^oiir  of  a  murmur  is  often  witne8fied  in  cases 
of  aortic  incompetence,  in  which  a  long-familiar  murmur  may  disappear 
during  ftbrile  or  other  disturbance  of  the  circulation,  while  it  cannol  for 
a  moment  be  doubted,  from  the  arterial  condition,  that  regurgitation  is 
taking  plače  aa  freely  aa  ever.  Such  cases  8upply  a  warning  not  to  base 
a  diagnosis  of  such  and  such  condition  of  leaion  on  any  peeuliarity  of  its 
murmur  as  regards  loudneea,  distribution,  or  quahty.  A  curioua  point 
with  regard  to  musical  quality  in  the  murmur  of  mitral  incompetence  is 
the  frequent  loss  of  this  quaUty  by  the  murmur  audible  at  the  back.  If  we 
draw  no  apecial  inference  from  musical  quality  in  a  murmur  this  curious 
experience  will  not  disturb  us>  but  it  does  raiae  a  doubt  in  ooe'a  mind  as 
to  the  musical  murmur  at  the  apex  and  the  non-musical  murmur  at  the 
back  being,  as  is  usually  beheved,  one  and  the  same. 

Having  considered  the  facts  to  be  ascertained  by  the  physical  method 
of  diagnoais  in  the  abatract,  it  will  now  be  necesaary  to  reconsider  them  as 
they  occur  in  nature,  grouped  together  in  varying  combinations,  according 
to  the  form  of  dise-ase  that  givea  them  origin. 


1 


The  Phtsical  Signs  in  Combination  of  the  Diffebent  Foems 
OF  Heabt  Disease 

We  shall  in  this  section  deal,  in  the  first  instance,  with  one  of  the^ 
simplest  of  the  val  ve  lesions — ohsiritction  a  t  iks  aortic  orijice  or  aortic 
sienosis.  From  its  very  nature^  this  lesion,  which  haa  U8ually  been  pro- 
duced  by  rheumatic  endocarditis,  is  of  slow  formation,  and  the  left  ventricle 
—  the  most  important  chamber  of  the  heart  —  bas  plenty  of  tirne  to 
accommodate  itaelf  to  the  adverse  circumstances  the  lesion  impoaes  on 
it.  The  difficulty  muat  be  encountered  hrst  of  ali  in  sy6tole,  and,  so  long 
aa  complete  8yatole  on  the  pari  of  the  left  ventricle  is  maintained,  the 
difficulty  is  Innited  to  sjstole.     Only  when  8ystole  faHs  in  its  perfect 
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aoeomplishmeiit  because  of  leakage  through  the  mitral  curtains  aa  a  result 
of  muecle  failure,  or  because  of  imperfect  emptjing  of  the  ventricle  aa  a 
)nsequeDce  of  this  same  mu8cle  failure,  does  occasioo  for  dilatation  of  the 
left  ventricle  arise,  The  importance  of  theee  conBiderations  in  regard  to 
the  phjaical  state  of  the  heart  in  aortic  stenoeis  is  immenae,  and  hj  them 
we  can  underatand  how  it  happens  that  this  ledon  of  aH  others  has  beea 
lOtoriottS  for  the  length  of  time  it  can  be  endured  with  comparative  im- 
►unitj.     When  once,  how€ver,  mnscle  failure  has  aet  in,  the  gTa\ity  of  the 

Ion  is  great,  The  8low  puke  that  is  frequently  noticed  in  cases  of  the 
kind  perhaps  helps  in  warding  off  the  development  of  muscle  failure,  and 
maj  be  regarded  as  a  manifestation  of  the  vis  medicatriz  naiurm,     Corning 

a  Sfstematic  investigation  of  the  phy8ical  signa  met  with  in  a  caae  of 

rtič  stenosifl,  our  first  inspection  should  be  made  of  the  neck,  in  which 
pnlsation  tends  to  be  lesa  evident  than  in  most  other  forms  of 
leart  diaease,  while  the  preaence  and  degree  of  venous  pulsation  depend  ou 
the  development  of  muscle  failure  of  the  heart  as  a  whole — in  other  words, 
on  the  implication  of  the  right  chambers — in  the  circulatory  disturbance. 
On  inspecting  the  chest  the  apex-beat  may  or  may  not  be  discemible ;  its 
ituation  in  the  former  čase  will  determine  the  eize  of  the  left  ventricle, 
while  epigastric  iinpuLse  points  to  involvement  of  the  right  ventricle  in  the 
results  of  the  lesion.  It  haa  been  held  that  aortic  stenoda  tends  to 
diniiniah  the  apex-}ieat,  and  in  some  degree  this  may  be  the  čase,  but  the 
ligour  of  the  muscle  of  the  left  ventricle  as  well  as  the  shape  of  the 
chamber  has  alway8  to  be  taken  into  account  with  regard  to  the  apex-beat, 
Inasainch  as  aortic  incomp<iti'nce  is  often  associated  in  some  degree  with 
8ten*jsis,  it  may  be  well  to  bear  in  mind  tliat  incompetence  would  seem  to 
tend  in  tho  direction  of  ejtaggerating  the  apex-impulse.  Paipaiion  will 
UBuallj  contirm  the  obsen^ation  made  by  inspection  as  regards  arterial 
pulsation  in  tlie  neck,  and  the  force,  extent,  and  situation  of  such  oardiac 
impulse  as  there  may  be.  The  characters  of  the  pulse  ai*e  reserved  for 
special  comment  later.  Over  the  aortic  area  a  very  valuable  palpation  sign 
ay  often  be  elicited,  Bamely,  8y8tolic  thrill,  which  may  be  felt  ali  over  the 
of  the  aorta,  from  its  origin  deep  in  the  heart  to  the  termination 

ita  contiguity  with  the  upper  part  of  the  sternum  at  the  2nd  costal 
,  no  doubt  tranainitted  in  part  of  the  vesacVs  course  through  the 
pulmonary  artery  and  the  conus  arteriosus,  vvhile  it  may  be  felt  on  a  tinger, 
in  the  suprasternal  notch,  being  thrust  behind  the  manubrium  stemi.  It 
muat  be  remembered  that  a  similar  8yBtolic  thrill  may  be  met  with  under 
conditions  the  very  op].x)8ite  to  thoae  of  stenosis,  namely,  casea  of  aortic 
dilatation,  of  which  condition  ejtaggcration  of  pulsation  and  the  ausculta* 
U)ry  condition  to  be  described  will  U8ually  afford  ample  evidence.  It  niay 
be  Hiiid  that  aortic  stenosis  militates  against  aortic  dUatation,  but  the  two 
conditions  ure  not  incompatible,  as  a  matter  of  pathological  exjiarienoe, 
Percusnon  alTords  information  aa  to  the  siza  and  shape  of  the  heart,  and 
tberefore  aa  to  the  condition  of  its  chambers  in  regard  to  dilatation.  It 
not  be  here  referred  to  in  detaiL 

AusculMion  atlbrd^  very  valuable  evidence  as  to  the  preseno«  of  aortic 
uteuoeis,  though  the  murmur^eyBtolic — associated  with  the  lesion  is  of 
iteelf  of  httlo  value,  and  for  this  reason,  that  under  the  opposite  condition 
— that  is  to  aay,  dilatation  of  the  orifice — the  same  sign  may  be  pro- 
iiounced.  Such  dilatation  invariably  involves  the  tirst  part  of  the  arch»  and 
tberefore  the  »econd  sound  is  intensified  and  aooentuated,  while  in  aortic 
itenoda  the  aecond  sound  is  ill-developed,  feeble,  and  tooeldss  at  a  rule, 

*  in  manj  cases  entirely  absent,  and  this  too  without  there  being  anj 
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diastolic  murmur.  It  must  also  be  remembered  that  diastolic  murniur 
not  rarelj  aesociated  with  dilatatioB  of  the  aorta  and  con8equent  accentua- 
tion  of  the  second  sound,  vnth  which  charactet  the  incompetence  of  the 
val  ves  does  not  UBiialljr  appreciablj  interfere.  It  foUows  that  if  we  meet 
with  a  čase  in  which  there  is  a  sjstolic  thrill  and  a  loud,  harah  sjstolic 
muimur,  folJowetl  by  a  feeble  second  sound,  ar  no  second  aound  at  ali,  in 
the  aortic  area,  the  probabilitj  of  there  being  aortic  stenosis  is  great. 
The  presence  of  slight  diastolic  innrmur  will  rather  enhance  than  impair 
the  value  of  this  e\idence.  The  historj  of  an  old  rheumatic  attack  stili 
fiirther  strengthens  the  e%ddence,  as  do  alao  the  minor  phyaical  facts  else- 
where  referred  to,  such  as  slow  pulse,  deticieat  carotid  visibleness,  etc. 

The  Fnise  in  Aort  k  Sfejiosis. — There  are  two  varieties  of  pulse  that 
ha  ve  become  asaociated  in  clinical  medicine  with  aortic  stenosis ;  probablj 

neither  possesses  pathognomonic  value 
in  diagnosis,  and  to  one  of  them 
greater  diagnoatic  significance  is  to 
be  attaclied  Ihan  to  tlie  other.  These 
are  commonlj  known  as  the  (1) 
aiaacrotic  pulse  and  the  (2)  bisferiens 
pulse,  and  as  regards  their  diagnostic 
value  they  stand  in  this  order.  The  characters  of  these  pulses  are 
best  studied  graphically  with  the  aid  of  the  sphygmograph,  (1)  The 
sphjgmogram  of  the  anacrotic  pulse  is  characterised  by  a  sloping 
upstroke,  which  near  the  top  is  marked  by  a  slight  wave  indicative  of 
the  position  of  the  percnssion  wave,  but  the  actual  apex  of  the  curve 
ia  above  this,  anci  is  formed,  not  aa  normally  by  the  percussion  wave, 
but  by  the  tidal  wave,  which  is  iiauaUy  rounded  and  prolonged.  The 
line  of  descent,  like  the  npstroke,  is  sloping,  and  the  dierotic  wave  in 
its  course  is  apt  to  be  ill-marked.  The  pulse  is  usually  infre^uent,  and  has 
besides  a  Rluggish  wave-beat.  When  from  nervous  or  other  infiuence  the 
pidse  is  rendered  frequent,  the  charactt^ristic  features  of  the  Bphygmogram 
may  liecome  very  much  altered ;  on  the  other  hand,  a  great  degree  of  per- 
eistence  of  these  same  characters  in  spite  of  disturbing  influences,  as  thoae 
of  vaso-dilators  and  pyTexia,  niay  be  manifest. 

Wheu  the  anacrotic  pulse  is  well  developed  and  is  associated  with  the 
characteristic  murmur  and  thrill  of  the  lesion,  its  diagnostic  value  is  great. 
It  must  be  remembered,  however,  that  most  pulses  with  a  prononnced  tidal 
wave  are  readily  rendered  anacrotic  by  the  application  of  too  gi^eat  pre^ure 
with  the  instrument.  The  sensation  imparted  through  the  iinger  by  an 
anacrotic  pulse  is  8utliciently  denoted  by  the  sphygmogram.  The  in- 
frequency  and  slowne8s  of  the  pulse  are  its  special  features. 

(2)  The  bisferiens  pulse  possesses  very  different  features,  and  it  certainly 
bears  less  definite  relationship  to  the  lesion  than  the  anacrotic  pulse.  The 
npstroke  is  perpendicular,  the  apex  of  the 
percuasion  wavG  acute,  and  the  cleft  between 
this  and  the  tidal  wave  remarkaljly  deep, 
approaching  in  well'marked  examples  the 
"  reBpiratory  line/'  while  the  tidal  \vave  itselF 
is  little  less  peculiar,  its  summit  forming 
an  acute  angle  while  the  aortic  not€h  is 
situated  low  down  in  the  line  of  descent  of 
the  curve,  The  dierotic  wave  is  usually,  but 
not  invariably,  iO -developed. 

This  pulse  can  ea3ily  be  recognised  by  palpation  simply,  at  least  the  double 
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beat  can,  though  it  may  be  impossible  to  distinguish  the  nature  of  the  second 
beat  in  thia  way,  that  is  to  decide  whether  it  is  the  tidal  or  the  dicrotic  wave 
that  has  beoome  ezaggerated.  £xaggeratioo  of  the  dicrotic  wa\e  in  a  čase 
of  aortic  disease  is,  however,  unlikelj. 

Aortic  stenosis  is  often  associated  witb  some  degree  of  incompetence  of 
the  valvea,  and  this  maj  be  so  developed  as  to  modify  the  characteristic 
tracing  of  the  more  pronounced  lesion. 

Aortic  Iiicimipttciice. — Incompetence  of  the  aortic  valves  differs  consider- 
ably  from  aortic  stenosis  vatli  regard  to  its  effect  on  tlie  chamber  of  the 
heart,  tliat  is  immediatelj  and  chieflj  concerneil — the  left  ventricle.  The 
changes  that  occur  in  the  latter  are  dilatation  ainT  li\  |iertrophy.  Very  little 
oonmderation  of  the  mode  in  which  theee  cl  re  brought  about  vvill 

render  it  evident  that  the  former  procese  mtit>i  vn-  lii«  iirst  established,  and 
there  is  no  ditticulty  in  accounting  for  the  latter  process.  the  former  once 
established,  With  the  advent  of  aortic  incompetence,  the  ventricle  has  to 
accommodate  the  regurgitated  blood  plus  the  normal  quantity,  if  the 
circidation  is  to  be  maintained.  But  the  larger  the  cavity  of  the  ventricle 
the  greater  must  be,  by  phyaical  la\v,  the  contractile  power  requisite  to 
empty  it.  These  theoretical  eonsiderations  are  abimdantly  borne  out  by 
clinical  experieno^.  It  may  be  said,  indeed,  that  aortic  incompetence  is  the 
leaion  of  idl  oihers  that  is  found  associated  with  a  huge  left  ventricle.  As 
the  musclo  of  this  chamber  begins  to  fail  in  vigour,  8econdary  results  of  such 
failure  become  manifest,  and  take  the  usual  forms  of  mitral  regurgitatioa  and 
impertect  sy3tolB,  which  in  their  train  bring  disturbance  of  the  pulmonary 
circuktioti  and  engorgement,  aod  finaUy  dilatation  of  the  right  ventricle 
and  auricle,  usuaUy  associated  with  incompetence  of  the  tricuspid  valves 
and  imperfect  8ystole  from  muscie  failure.  Of  course  in  a  rheiimatic  caae 
it  is  alway8  exceedingly  probable  that  the  mitral  valves  are  indej>endently 
damaged  and  deformed«  rheumatic  endocarditis  8eemingly  having  a  preferenca 
for  the  mitral  valves. 

Ivspection, — One  of  the  most  notable  aigns  of  aortic  incompetence  is  the 
exaggeration  of  arterial  pulsation,  which  is  perhaps  nowhere  better  displajed 
thaD  in  the  neck.  The  upi>er  portion  of  the  neck  is  the  best  to  observe,  in 
looking  for  this  aign^  as  in  the  late  stages  of  the  disease  venous  pnlsation 
may  be  pronounoed  as  well,  and  the  latter  is  most  notieeable  at  the  base  of 
the  neck.  So  long  as  the  auricle  retains  its  contractile  activity  the  venous 
pulsation  wlU  appear  to  be  double  or  undulating,  as  already  explained, 
while  the  sUghtest  pressure  over  the  vein  at  the  root  of  the  neck  at  onoa 
itops  the  venous  pulsation«  the  arterial  pulsation  remaining  unaltered.  The 
peouUar  throb  of  the  carotids  at  the  upper  part  of  the  neck  is  one  of  the 
most  striking  clinical  signs  of  this  valve-Iesion,  and  depends  on  the  wid6 
variation  between  the  maximum  and  minimum  blood-preasurea  that  results 
from  it.  Ali  the  arteries  of  the  body  participate  in  the  character,  but  the 
Urijer  vessels  are  those  to  which  attention  should  be  directed.  Ver}*  rarely 
¥anaus  superficial  veins  may  be  seen  to  pulsate,  but  the  6»uue  phenumenon 
ii  oooasionally  met  vvith  in  other  forms  of  cardiac  disease. 

Under  inspection  must  be  mentioned  a  minor  sign  of  aortic  incom- 

kmtoDoe  already  described,  namely,  the  so-called  *'  capillary  pulsation  "  that 

mmomm  visible  when  a  jMitch  or  streak  of  erythema  is  produoed  on  the 

foiefaend  by  rubbing  a  hard  sul>sUinoe,  as  the  iinger-nail,  over  tbe  ekin. 

The  cr3rthenia  is  seen  to  redden  and  pale  witli  the  heart-ljeats. 

Proceeding  to  the  examination  of  tiie  eanliac  region  the  increased 
esttent  and  (iLiH|)lac©raent  of  the  a]iex*beat  will  usually  \miT  vvitness  to  the 
enliirgement  of  the  l^fl  ventricle.     Epigastric  impulze  wiU  be  more  or  lesa 
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proriounced  according  to  the  degree  of  implicatioD  of  tlie  right  ventricle" 
In  a  few  cages  the  impulse  of  a  huge  left  ventricle  would  seem  to  be  pre- 
doininant  even  in  the  epigastrium,  but  io  such  casea  the  left  ventricular 
impulse  is  widelj  diffused,  while  the  indications  of  much  implicatioo  of  the 
right  chambers  are  abaent  or  ill-marked,  Pulsation  of  the  Uver  itself»  agtun, 
is  much  lesB  likelj  to  be  met  \vith  in  aortic  than  in  mitral  cases,  O  ur  con- 
eiderationa  led  ns  to  the  conclusion  that  there  is  no  lesion  that  more  readily 
dilates  the  left  ventricle  than  aortic  incompetence,  and  when  the  ventricle 
is  not  onIy  large,  but  has  loet  its  shape  and  become  rounded,  a  true  apex- 
beat  tends  to  diBappear,  and  the  impnlse  of  the  left  ventricle  that  remains 
is  diffuse  and  estensive.  On  the  other  hand,  ali  visible  impulse  maj  cease, 
an  indication  of  fading  power  on  the  part  of  the  heart  muscle,  especiall/ 
the  j>ortion  ibrming  the  left  ventricle.  The  differences  with  regard  to  the 
natural  impulse  that  are  met  with  in  individuals  must  be  borne  in  mind : 
what  is  referred  to  8pecially  here  is  progressive  change  in  the  course  of  thttH 
čase.  ^1 

If  the  aorta  becomes  dilated,  pulsation  may  become  \^ble  in  the  supra- 
sternal  notch,  and  in  the  secoud  and  first  interspaces  cloae  to  the  sternum, 
a  sign  eaaenfciallj  due  to  the  eniargement  of  the  veasel,  though  promoted  by 
the  incompetence  of  the  valvea. 

Palpation  is  neeful  chiefly  to  confirm  the  indications  aflbrded  by  inspec- 
tion.  The  force  of  the  visible  impulses  can  be  better  estimated  bj  it,  and 
BO  an  inference  be  drawn  more  correctly  as  to  the  power  of  the  heart  muscle. 
Thrdls  are  also  ascertained  by  it.  Over  the  aorta  there  may  be  a  6ystoIic 
or  a  diastohc  thrill,  or  both.  A  ajatolic  thrill — due  to  dilatation^is  the 
more  common  in  this  region,  tliough  in  rare  caaes  a  diastolic  thrill  is  per- 
oeptible,  and,  curiouslj,  may  be  limited  to  the  apex.  Such  a  thrill  as  this 
last  probabiy  in  no  way  entitles  to  the  asaumption  of  any  special  condition 
of  lesion  in  the  valves,  such  as  a  long  tag  hanging  down  into  the  ventricle, 
etc,,  for  the  writer  has  found  a  diastoUc  thrdl  at  the  apex  when  the  aortic 
incompetence  wa8  due  to  dilatation  of  the  aorta  and  its  orifice  only,  and  was 
unaasociated  with  any  valve  lesion — aortic  or  mitraL  When  the  ventricular 
impulfies^  eapecially  the  left,  are  invisible,  the  taciu^  eruditus  of  a  skilful 
observer  may  yet  afford  him  Information  as  to  the  power  and  size  of  the 
chambers. 

Percussion.^^lt^j  this  method  the  usual  prepondcrating  increase  in  the 
size  of  the  left  ventricle  can  be  demonstrated,  the  extension  of  cardiac 
dulness  taking  plače  towarda  the  left — ^to  the  left  with  an  inclination 
downvvards  more  or  lesa  marked.  That  this  should  be  so  is  e\^dent  from 
the  anatomy  of  the  heart.  In  cases  in  which  the  right  chambers  have 
become  secondarily  enlarged,  the  extension  of  the  right  auricle  to  the 
right  of  the  sternum  will  enable  the  observer  to  gauge  the  dilatation 
auffered  by  this  chamber  and  the  degree  of  obstniction  in  the  pulmonary 
circuit  that  has  occaaioned  it.  When  dilatation  of  the  aortic  arch  has 
reached  a  high  degree,  a  "  mediastinal "  dulness — that  is  to  aay,  a  dull  area 
passing  across  the  middle  line  in  the  upper  sternal  region,  and  reaching  tOv 
neither  ''  costo-acroniial "  angle— may  be  detectable.  ■ 

Auscultaiion. — The  great  sign  that  this  physical  method  of  diagnosis 
affords  in  aortic  incompetence  ia  a  diastohc  murmur,  heard  in  some  part  of 
the  triangle  defined  as  follows :  by  a  line  dmwn  alung  the  right  border  of 
the  aternum  from  the  aecond  coatal  airtilage  to  the  xiphoid  cartilage,  and 
by  lines  joining  the  ex tremi ties  of  this  one  with  the  apex  of  the  left  ventricle, 
which  iSj  of  course,  the  point  of  greatest  extenBion  of  the  whole  heart  to  the 
left.     Over  ali  this  triangle,  or  limited  to  any  part  of  it,  the  diastolic  murmur 
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of  aortic  incompetence  is  audibla     Most  murmurs  of  aortic  incompetence 

are  well  heard  dovvTi  the  sternum  and  to  the  left  of  the  lower  half  or 

more  of  the  bone.     Feeble  munnui-s,  again,  may  be  limit^d  to  a  small  area 

dose  to  the  left  stemal  border,  Ijing  between  the  third  and  fifth  cartilages. 

Some  aortic  murmurs  are  transmitted  speciaUj  to  the  apex,  and  these  have 

ta  be  carefullj  distinguished  from  certain  mitral  diastolic  murmurs,  the 

^Teeemblanee  being  increaaed  bj  the  poesible  aseociation  of  both  murmurs 

with  an  accompanjing  thnlL     In  ali  cases  of  suspected  aortic  incompeteac« 

it  is  necessarj  to  explore  the  whole  of  the  triangle  defined  above.     The 

majority  of  cases  of  aortic  incompetence  alao  present  a  sjstolic  murmur 

I  accompanjing  or  replacing  the  first  aound  of  the  heart  in  the  aortic  area. 

This,  as  alreadj  emphasiaed,  must  not  be  aocepted  as  a  aign  of  aortic  stenosis, 

I  inaamuch  as  it  may  be  produced  by  the  most  trivial  of  projections  on  a 

I  Talve  or  some  little  thickening  or  rigidity  of  the  same,  in  which  cases  the 

[obfitruction  is  only  nomioal,  or  the  same  murmur  may  be  met  with,  as 

•lready  explained|  whea  the  orifice,  far  from  being  smaller  than  natural,  is 

actually  krger  than  normal,  in  dilatation  of  the  arch.     This  last  type  of 

murmur  may  be  not  only  xery  loud,  but  heard  over  a  considerable  area,  the 

aortic  arch  being  in  contact  with  the  chest  wall  to  an  abnormal  extent, 

(ThriU  may  accompany  such  a  murmur  and  be  felt  over  an  eitenaire  area 

Gorrespomling  to  the  dilated  vesseL)     Valuable  information  as  to  the  actual 

I  condition  of  the  affeoted  parts  may  be  obtained  from  a  consideration  of  the 

aecond  sound  of  the  heart  when  that  is  stiU  present,  while  its  absence 

probably  indicates  destruction  or  profound  deformity  of  the  valvea     The 

alteration  of  the  second  sound  that  is  of  chief  diagnostic  importance  is 

I  tocentiiatioB  or  intensilication.     The  combination  of  a  Bystolic   murmur 

followed  by  Buch  a  second  sound  renders  dilatation  of  the  arch,  involving 

^  the  ascendmg  portion,  almost  certain,  and  the  preservation  of  the  sound  in 

this  form  intScates  such  a  degree  of  integrity  of  the  valves  as  to  render  it 

very  probable  that  the  incompetence  depends  rather  on  dilatation  of  the 

aortic  orifice  than  upon  valve  change.     On  theoretical  grounds  it  has  been 

1  aeBumed  by  some  that  incompetence  according  to  its  degree  interferes  with 

l«cx3entuation  of  the  second  sound.     Cliniail  experience  fails  to  support  such 

ri8Biimption«  and  one  thing  is  absolutely  certain :  accentuation  of  the  aortic 

'tecond  sound  and  diastolic  murmur  are  frequently  aasociated,  the  murmur 

foIIowing  the   second   sound   without   the  intervention   of  the    slightest 

pause.      Dr.  Walshe   long  ago  called  attention  to  an   alteration   of  the 

[ftortic  second  sound,  that  he  conceived  to  be  due  to  a  short  murmur  pre- 

^ceding  the  second  sound  and  running  into  it,  as  the  mitral  presyBtolio 

lurmur  runa  into  the  first  sound,  and  such  alteration  he  no  doubt  correctlj 

leiated  with  dilatation  of  the  aorta.     The  writer  reeognisee  the  aliered 

id  referred  to,  and  the  accuracy  of  Dr  Walshe's  inference  aa  to  it8 

[pathological  aasociation,   but   he   regards  it   rather  as  a  modification  of 

'  Aooentuation  than  as  a  combination  of  murmur  with  aouni     Phonetically, 

the  aign  referred  to  is  represented,  according  to  Dr.  Walflhe,  by  the  letters 

7hm ^,  Ai.     In  this  relation  it  is  curious  to  note  that  it  is  often  difficult  to 

rdistinguish  simple  accentuation  of  the  first  sound  in  mitral  stenosis  from 

[the  combination  of  ahort  pre^stolic  murmur  running  into  an  acoentimted 

f  "int  sound* 

Thš  Pulne  in  Aortic  Incomp^nee. — ^Long  before  the  day8  of  the 
[  •phygmograph  the  pecuUar  characters  of  the  puke  in  aortic  incompetence 
[luid  attractcd  the  attention  of  physician8.     Sir  Dominic  Corrigan  in  1838 
i  deecrilied  these  charactors  in  relationship  to  the  leaion,  and  tbr  t 

t  madical  world  the  pulae  is  kQOwn  aa  "  Corrigan 's  pulae*"     Peii    , 
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moBt  concise  statement  with  regard  to  its  characters  is  that  tliey  consist  of 
a  veiy  extenmve  and  a  Yery  rapid  transi  tion  from  the  maxiiiiuiii  to  the 
minimum  blood-preasure.  The  term  "the  pulse  of  unlilled  arteries*'  is 
objectionalile,  seeing  that  the  arteries  are  never  empty;  the  name 
*'  Comgan  8  pulse "  implies  no  theorj,  and  doea  honour  to  one  to  %¥hom 
honour  is  dne.  When  the  iinger  is  laid  oo  the  pulse  in  aortic  incompetence 
the  stroke  or  "  ictus "  of  the  pulse  is  much  exaggerated,  not  only  by  the 
rapidity  of  its  onsel,  but  by  the  shortnesa  of  its  duration  and  its  abrupt 
cessation.  Thus  the  pulse  is  one  moment  full  and  strong,  the  next  it  has 
collapsed.  These  features  are  intensified  by  raisiog  the  patient's  arm, 
which  reodera  the  coUapae  of  the  pulse  more  evident.  If  the  front  of  the 
forearm  is  graeped  by  the  observer^s  wliole  haod  the  pulse  is  easily  felt  up 
to  the  flexure  of  the  elhow.  The  visibleness  of  the  arterial  pukation  ha^_ 
already  been  referred  to  (Inapection).  jH 

The  sphygtnogram  possesses  very  different  features  from  those  it  present^* 
in  cases  of  aortic  stenosis.  Oiily  in  one  minor  character  do  the  8phygmo- 
grams  U3ually  agi^ee,  and  that  is  in  the  tendency  to  ill-developmeot  of  the 
dicrotic  wave.  The  upstroke  is  perpendicular,  the  percusaion  wave  ex* 
aggerateti,  and  the  Hoe  of  descent  precipitoua  The  tidal  wave  varies; 
Bometimes  it  is  ronuded  and  siietained,  while  tlie  dicrotic  wave  is  deficient 


UvJV, 


Fio,  a*— Tyiilc3il  puko  of  aortic  incompctonoe. 
Petcujiitiioii  vravn  well  duvfsloped ;  ^fcrotii: 
waive  aliucml  abiieiit. 


Fio.  4. — Typical  pulse  of  aottk  iucoinpeteJiee* 
Dicrotic  wRve  abacnt. 


and  the  line  of  deseent  slopes  more  than  U3ually.  This  typ0  of  tracing  the 
writer  heheves  to  point  to  dilatation  of  the  aorta  being  the  easential  lesion, 
the  incompetence  being  secondary  in  Bequence  as  well  as  in  importance. 
The  other  type  of  tidal  wave  is  characterised  by  its  summit  forming  an 
acute  angle,  as  in  the  bisferiens  pulse,  although  the  cleft  between  this  wave 
and  the  percussion  wave  is  much  less  deep,  whil0  the  tidal  vvave  itself  rises 
lesa  high.  It  bas  been  suggested  that  the  two  type8  of  pulse  tracing 
deacribed  may  be  di^ignostic  of  the  leaion  eommencing  in  the  channel 
(dilatation)  and  in  the  valves  of  the  aorta  respectively,  but  the  vnriter  ia 
eatisfied  that  reUance  cannot  be  placed  on  this  diagnostic  point* 

Again.  it  is  necesaary  to  bear  in  mLnd  that  the  lesions^ — aortic  obstruc- 
tion  and  incompetence — are  apt  to  be  associated  in  aH  varieties  of  pro- 
portion^  and  may  be  so  equally  developed  that  the  tracing  ceases  in  any  way 
to  be  chamcteristic  of  either  leaion. 

Mitral  Sienosi^. — The  physical    signs  of  mitral  Etenoam:— Inapection 
reveals  little  that  ia  distinetive  of  the  lesion,  unless  it  be  in  a  few  cases, 
the  depth  of  cyanosi8,  such  as  is  reached,  leaving  congenital  disease  out  of  ■ 
consideration,   only   in   one    other    common   disease,   namely,  pulnionary| 
emphyaema.     Tlie  muscular  hypertrophy  of  the  neck,  and  the  labouring  of 
respiration  in  this  latter  dise^se,  are,  howcver,  hkely  to  be  so  pronounced  as 
at  once  to  indicate  the  primary  lung  disease.     In  mitral  stenosis  venoua 
pulsation  in  the  neck  is  usuany  weil  developed,  and  along  with  it  some 
exaggeration  of  arterial  pulsation  is  commonly  present.     The  apeX'beat  is' 
often  visible  and  fairly  well  delined,  and  displaced  towards  the  left  ratherj 
than    dovvnvvards,   while   epigastric   pidsation    (K. V.)   ia   usually   evident 
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Sometlmes  in  aevere  cases  a  fulness  due  to  the  enlarged  liver  ifi  msalj 
discerned  on  inapection,  and  is  seen  to  undei^o  espansile  pulsation. 
Siich  pulsation  must  be  distinguished  from  the  ordinary  form  of  epi- 
gastric  pulsation  resulting  from  the  movementa  of  the  right  ventricle 
enlarged  and  hjpertrophied.  Sometimea  pulsation  is  visible  above  the 
third  left  cartilage,  due  to  dilatation  of  the  infundibulum  of  the  right 
ventricle. 

Falpation  will  usuallj  confirra  many  of  the  observations  made  during 
inapection :  for  instance,  the  poaition  and  detinition  of  the  apex-beat,  the 
exaggerated  impulse  of  the  right  ventricle  in  the  epigastrium,  and — it  maj 
be — true  pulsation  of  the  liver.  A  t  the  cardiac  apex  valuable  information 
may  be  obtained  from  tlie  presence  of  thrilh,  which  may  be  in  rhjthm, 
presystolic,  dlastolic,  or  sjstolic.  The  last  is  the  rarest  and  of  least  value  in 
diagnoeia,  and  may  partake  of  the  caprice  so  characteristic  of  the  auacul- 
tatorj  signs  of  mitial  stenmis.  The  pres^stolic  and  diastoUc  thrills  are 
commonly  associated,  and  are  easilj  distinguished  with  the  band,  the 
former  ninning  up  to  the  apeX'beat  with  which  it  ceases,  the  latter 
foUowing  the  apex-beat  after  a  short  interval,  while  it  often  runs  into  the 
presjrstolic  thrUl,  vvhich,  however,  is  eaailj  distinguished  by  a  fresh  and 
increasing  ace^ssion  of  stren^th  untU  it  is  abruptly  cut  short  by  the  apex- 
beat  The  thrills — presy8toIic  and  diastolic— deacribed  are  often  quit6  as 
characteristic  of  the  lesion  as  the  corresponding  mnrmura  The  shock 
of  the  pulmonary  semilunar  val  ve  closure  is  often  perc^ptible  on  palpation. 

Fercu$9ion  ynll  indicate  approximately  the  size  and  shape  of  the  heart. 
As  preponderance  of  the  right  chambers  is  common,  increase  of  dulness 
to  the  right  of  the  sternum,  representing  dilatation  of  the  right  auricle,  is 
the  rule;  the  right  ventricle,  however,  occasionally  directly  modiiies  the 
percussible  outline  of  the  heart  in  a  curious  way,  for  the  change  is  noticed 
to  the  If/t  of  the  sternum ;  in  long-standing  caaes  the  conus  arteriotjus  or 
infandibulum  becoming  greatly  enlarged,  so  that  the  origin  of  the 
pulmonary  artery  is  elevated,  and  the  cardiac  dulness  pasaes  above  the 
third  left  cartilage.  Enlargement,  to  some  extent,  of  the  left  ventricle  is 
common,  as  a  matter  of  experience,  in  cases  of  niitral  stenosis.  £x- 
C8ptionally,  however,  it  must  be  admitted  one  finds  that  percussion 
indioates  the  large  right  chambers  and  small  left  ventricle,  that  theorj 
would  lead  one  to  regard  as  characteristic  of  the  lesion.  When  in  a  long- 
standing  čase  of  mitral  stenoais  seen  for  the  first  tirne,  enlargement  of  the 
cardiac  dulness  in  the  three  directions — upwards,  to  the  right,  and  to  the 
left — may  cause  the  dull  area  to  resemble  in  shape  and  size  the  dull  area 
dne  to  pericardial  effusion,  as  Sir  Wm.  GuU  long  ago  pointed  out     The 


IIL 


avarage  aize  of  the  heart  in  fifty-five  cases  of  mitral  stenoais  wa8 

Auscultation, — The  cardiac  sounds  always  to  be  given  precedence,  in 
relation  with  murmurs,  in  the  au8eultatory  examination  of  the  heart  often 
fumish  evidence  of  chief  iuiportance  in  cases  of  mitral  stenosis.  The  first 
aoand  at  the  apex  is  apt  to  be  abrupt,  accentuated,  and  short,  and  often 
poatefises  these  characters  quite  apart  from  asaociation  with  the  presystolic 
munnur,  of  which  it  must  be  admitted  such  a  modified  first  sound  forma  an 
integral  part.  The  seoond  sound  in  the  same  aituation — ^the  "  apex*b6at  *' 
— *liKewise  often  undergoes  modificatioD,  and  in  one  or  other,  it  niay  be  said, 
of  oppoeite  directions,  for  it  niay  be  doubled  or  it  may  be  absent  In  the 
fonner  čase  it  may  well  be  doubted  if  the  nomenclature  is  oorrect,  and  if 
we  are  dealing  with  the  pby8iological  second  sound  of  the  heart  at  ali  The 
•econd  sound  of  the  pulmonary  artery  is  n8ually,  apart  from  reduplication^ 
VOL.  IV  27 
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accentuated,  the  closure  of  the  valves  being  often  so  forciblj  effected  as  to 
communicate  a  perceptible  Bhot^k  to  the  paljiating  liand  placed  over  the 
val  ves  which  lie  superticiallj.  The  reduplication  of  the  second  sound 
(so-called)  in  mitml  stenosis  is  ofteu  best  heard  to  the  left  of  the  lower  half 
of  the  stemam,  aod  the  relatioDship  of  such  a  i^duplicated  diastolit:  sound 
to  the  like  sound  met  \vith  in  eomljination  as  the  hruit  de  f^alop  in  miiscle 
failiire  is  of  great  interest.  It  mrely  liappens  that  in  a  čase  of  mitral 
stenoais  the  heart  sounds  are  normal  in  the  absence  of  murmur,  though  for 
a  time  the  lesion  may  thus  be  quite  lateiit. 

The  most  common  niumiur  present  in  cases  of  mitral  stenosis  is  one 
that  has  no  direct  association  \\7lh  the  lesion  at  aH,  uamelj,  the  sjstolie 
murmur  of  mitral  ineompetence,  but  tlie  very  faefc  of  the  presence  of  stenosis 
implies  that  the  mitral  curtains  are  deformed,  and  it  is  hardlv  to  be 
wondered  at,  if  the  murmur  signilicant  of  ineompetence  ghould  Ije — as  it 
unque8tioiiahly  is-— the  most  common.  This  murmur  may  replace  the  tirst 
sound  altogether,  or  it  may  follow  the  first  sound,  moditied  or  normal.  In 
either  čase,  auscnltation  at  the  back,  about  the  region  of  the  angle  of  the 
left  scapula,  may  afford  a  certiun  amount  of  evidence  in  favour  of  the 
lesion,  by  showing  that  the  first  mund  is  distinct  in  this  region,  while  the 
murmur  m  abaent.  Unfortunately,  the  murmur  being  well  heard  at  the 
backj  and  the  sound  being  quite  inaudil  ile  there,^ — whether  present  or  not  at 
the  apex,— will  not  enable  ns  to  exclude  mitral  stenosis  from  the  diagnosis. 
Moreover,  in  cases  of  mitral  ineompetence  dne  to  simple  muscle  failure,  the 
non-conduction  of  the  murmur  to  the  back,  and  the  presence  of  the  first 
sound  at  the  back,  are  as  common  as  in  mitral  stenosis. 

In  a  atatiatical  inquiry  as  to  the  frequency  of  the  different  murmurs  in 
a  group  of  sixty  cases,  it  was  found  that  systohc  murmmr  was  present  at  the 
apex  in  75  per  ceut  of  the  cases,  and  that  this  murmur  waa  inaudible  at 
the  biick  in  461j0  per  cent,  while  it  \va3  present  at  both  apex  and  back 
in  28'33  per  cent  {Medical  Chronkle,  vol.  iii.  p,  409,  1895). 

Fres^stolic  3furmur. — In  the  whole  wide  range  of  cardiac  auBCultation, 
the  miuinur  that  at  once  Ims  the  greatest  diagnoatic  value,  and  showo 
the  greatest  caprice  as  regarda  its  presence  or  absence  at  different  timas,  is 
the  notorious  auricular  systolic  or  presyBtolic  mitral  murmur.  No  otber 
murmur,  beaides,  has  such  definite  characters,  and  no  other  murmur  depends 
on  such  an  unalterable  condition  of  lesion.  The  presjstolic  murmur  has 
U8ually  a  definite  and  Umited  locaLisation^the  "  apex-beat " — and  it  is  onlj 
exceptionally  heard  widely  distributed  over  the  cardiac  area,  and  onlj  verj 
rarely  is  it  heard  at  the  back.  The  aeeentuated  first  sound,  however,  which 
may  be  regarded  as  an  integral  part  of  the  murmur,  is  often  widely  con- 
ducted.  As  regards  ita  special  characters  the  presy8tolic  murmur  is 
ab8oluteIy  difierent  from  any  other  murmur  known  in  clinical  medicine. 
It  is  crescendo,  and  closes  abruptly  at  its  maximnm  with  the  modified  fii^t 
eound  referred  to.  The  coarseness  of  its  vibrations  gives  it  another 
peculiaiity,  so  that  it  is  the  most  palpable  of  murmurs,  while  the  tactile 
sensationa  it  occ^sions  are  similar  to  the  aural,  in  that  the  crescendo 
character  and  the  al>rapt  tennination,  when  it  is  at  its  maximum,  are  a« 
pronounced  in  the  one  caBC  as  in  the  other.  The  characters  referred  to  nn 
so  peculiar  that  one  can  hardly  help  aBsociating  them  witli  the  commoulj 
accepted  view  of  the  mode  of  causation  of  the  murmur  by  the  current  o^ 
blood  passing  thiough  the  constricted  orifice  by  virtue  of  the  contraction  o 
the  left  auricle,  vvhicb  nmst  gather  force  as  the  auricle  diminishes  ii 
capacity^-contracts  down  on  its  contents — and  must  be  brought  instantl" 
to  a  standstill  the  moment  the  left  ventricle  pasaes  in  to  contraction. 
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In  the  Btatistical  mqimy  alreadj  referred  to,  the  presTstolic  miirmur 
occurred  in  o3  3  per  cent  of  the  cases;  that  is  to  saj,  a  pre^rstolic  murmur 
had  been  heard  at  one  tirne  or  another  while  the  patient  wa8  under 
observation  in  this  percentage  of  casea 

Dia^tolic  Murmur$. — A  considerablj  more  frequent  murmur  in  mitral 
otenosis  m  the  diastolic,  but  its  diagnostic  value  is  much  less,  iaasmuch  as 
moitic  murmura  of  the  sam«  rhjthui  are  eommoiily  well  heard  iu  the  same 
area,  and  caaea  of  simple  dilatation  of  the  heart  presenting  such  murmur 
without  any  valve  lesion  are  known,  tliough  verj  exceptionally,  to  occur. 
Even  wheo  mitral  atenosiB  exist8,  aed  there  is  aortic  incompetence  preeent 
as  well,  it  maj  be  a  matter  of  impoaaibilitj  to  apportion  the  diaatoUc 
murmur  heard  at  the  apex  and  over  the  ventricles  to  each  of  the  lesions,  for 
the  diastolic  murmur  of  mitral  stenoais  is  much  wider  in  its  possible 
distribution  than  the  presjatolic,  who6e  wide  propagation  is  altogether 
exceptioual. 

Admittingj  as  we  niust,  that  aortic  incomi^etenee  is  frequentl^  assodated  with 
mitr&l  stenosts,  and  that  its  murmur  is  apt  to  be  confused  with  the  diastolic 
murmur  of  the  latter,  that  the  di$tribution  of  the  two  murmurs  may  not  dis- 
tinguish  them,  and  that  a  diujjtoHc  murmutr  mav  be  present  in  the  mitral  area 
wh©n  there  is  neither  the  one  lesion  nor  the  otner  present,  our  difficultie«  with 
r^purd  to  the  signiticance  of  diastolir  murmur  are  uot  jet  at  an  end»  although 
wh&t  remains  oi  the  m  concems  essentiallj  the  reeogmtion  or  rejection  of  a 
poasiblj  associated  aortic  incompetence. 

The  diafit4jlic  murmor  that  bas  yetto  be  cousidered  has  its  plače  of  distribution 
to  the  left  of  the  sternum  between  the  third  and  fourth  or  tilth  cArtilages,  and  is 
tumallv  Boft  and  biowing,  while  it  immediatelj  foUow8  a  greatlv  accentuated 
Bacona  sound.  This  murmur^  which  we  ha  ve  called  **  the  murmur  of  high  pressure 
m  the  pulmonajj  arter^r/*  unquestionablj  o<^urs  in  cases  in  which  there  nas  long 
beeti  exoessive  pressure  in  that  arterj,  so  that  its  dilatation  is  acoomplished  and 
inoompetence  of  its  valves  results^  in  the  same  way  as  aortic  incompetence  resulta 
from  hke  changes  in  the  aorta.  In  no  lesion  is  the  olood- pressure  in  the  pulmoiiary 
artery  apt  to  be  long  maintained  at  such  a  degree  as  in  mitral  stenosis^  and  henoe 
the  frequency  of  occurrence  of  this  murmur  in  cases  of  the  lesion. 

A  t  times  the  true  diastolic  murmur  of  mitral  stenosis  b  practicallj  indis* 
tinguishable  from  that  of  aortic  incompetence,  and  is  preceded  by  the  systolic 
murmurs  of  coexisting  mitral  incompetence,  etc,  so  that  a  double  to-and-fro 
systohc  and  diastolic  murmur  is  heard  over  the  whole  heart.  In  one  čase  of  the 
irriter^s,  the  patient  came  into  hospital  with  a  sjstolic  murmur  only,  bat  later 
devieloped  a  loud  and  prolonged  diastolic  murmur  which  was  widely  propagated 
ali  over  the  cardla«^  surfac«.  This  murmur,  aiong  ¥dth  the  accompanjing  sy8tolic 
one,  clQsely  simulated  the  ordinary  "  double  aortic  "  murmur  of  aorUc  incompet- 
ence, except  in  one  curious  and  interesting  respect^  that  it  did  not  seem  to  run  off 
direotly  from  the  second  sound,  where  that  sound  could  be  heard  along  with  the 
murmurs  towards  the  base  of  the  heart  Difficult  as  it  is  to  explain  the  interven- 
tion  of  an  appreciable  pause  or  interval  between  the  second  sound  and  the 
diastolic  murmur  of  mitral  stenosis,  it  seems  impofisible  to  understand  how  a 
pause  could  occur  between  the  sound  and  following  murmur,  when  the  latter  is 
dtte  io  incompetence  of  the  arterial  valves— aortic  or  pulmonary. 


^ 


The  Pulse  in  Mitral  SUtiom. — Much  diacusaion  haa  taken  plače  with 
ii|[ud  to  the  State  of  the  pulae  in  mitral  stenosis,  some  observera  cootend- 
fag  tliftt  it  ia  characterised  by  perfect  reguhiritv  and  well-maintained— even 
high — urtcri/il  t^nsion,  others  that  irregularitj  is  its  great  f«?ature.  The 
writc*r  h*i»  carefuUj  studied  the  mibject  and  has  arrived  at  the  foUowing 
ooocluMona: — (1)  Kegular  pulaea  of  both  high  and  low  tenaton  ai6  oommonlj 
met  with,  the  former  occuning  in  the  earUer  stages  of  the  Gaae»  the  ktU^ 
toward8  the  end  of  the  caae,  but  low  tension  maj  be  aamimed  by  the  puln 
in  the  earlj  atagea,  determined  bj  phjsiologicjil  individual  jm^  *  v  or  bj 
diaturbiiig  ageudea,  such  as  the  preseuce  of  pyrt*xia,    (2)  Th  that  h 
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uiOBt  cbaracteristic  of  mitral  stenosis  ib  an  irregular  one,  in  which  some 
of  the  beats  are  of  faiTly  high  arterial  tension,  and  others  abortive 
and  of  quiie  k>w  arterial  tension;  theee  two  tjpea  of  pulse  or— speak- 
ing  with  reference  to  thc  sphjgmogram — of  cnrve  occur  in  ali  degreea  of 
proportion,  and  series  of  beats  of  one  or  otber  kind  are  commonlj  inter- 
nipted  by  a  beat  or  more  of  the  otber  type.  One  may,  in  fact,  regard  thia 
stage  as  made  np  in  varyiBg  proportion  of  tbe  preceding  and  succeeding 
stages  already  referred  to.  It  muat  be  indmitted,  however,  that  an  indis- 
tinguiahable  pulse  is  frequently  met  %vith  in  cases  of  aimple  muscle  failure 


Pio.  5.— TypU«J  pili«  *»^  mitral  »Unotl«  in  fl»t  lUge.    Pni««  regul«  Md  «3f  ffood  tensloti. 


or  Lmgularttiage.  The  curven  nuiy  be  re^^arded 
A«  coiutltabed  of  a  mi xt tire  in  vaj^tip^  pro- 
portion or  tbOM  oo(lii|H9«lug  ibfl  pulin  or  the 
flrrtBiidUilMr"  -'^ 


Fio.  T,— ?ul»e  in  mitral  st*tiO«ii  tn  thlnl  itaflib 
GurvM  T«ifukr  »ud  of  low  tennloo. 


of  the  heart,  (3)  Aa  the  pulee  wa8  regular  and  of  good  tension  in  the  first 
stage,  80  it  may  pasa  into  a  third  stage  in  %vhich  it  is  again  regular  bnt  of 
low  tension. 

The  bigemiiial  pulse  is  not  very  rare  in  mitral  stenoaia,  but  is  generally 
— not  alwaya-— met  witb  when  the  heart  is  nnder  tlie  intitience  of  digitalia. 
It  probably  bears  rebition  to  the  muecle  of  the  heart  rather  than  to  the  leaion. 

There  is  no  form  of  aphygmogram  that,  alone,  enablea  the  observer  to 
make  the  diagnosis  of  mitral  stenosis ;  the  pulse  may  be  regular  and  of  high 
tension,  it  may  be  regular  and  of  low  tension,  and  it  may  be  irregular  and 
composed  of  both  high  and  low  tension  beata,  the  latter  being  usually  more 
or  lesa  abortive.  LaBtly,  a  patient  quite  early  in  the  clinical  evolution  of 
the  disease  may  have  a  low  tension  regular  pulse  under  a  disturbing 
influence,  and  as  he  recovera,  bis  pulse  may  ultimately  aasume  the  characters 
of  a  high  tension  pulse,  having  previoualy  passed  tbrough  an  irregular  stage 
in  which  beats  of  both  high  and  low  type^ — the  latter  more  or  less  abortive — 
occur  eide  by  side,  tliough  comnionly  the  beats  of  one  or  otber  type  appear 
in  series,  seporated  by  the  interpolation  of  one  or  more  beats  of  the  other 
type.  Too  much  iraportance  must  not,  tberefore,  be  attached  to  the 
oondition  of  pulse  in  mitral  stenosis ;  it  may  be  a  "  third  stage  "  pulse  when 
the  patient  is  in  no  danger,  and  it  may  be  a  "  first  stage  "  regular  pulse,  i,€. 
of  well*maintained  tension,  almost  to  the  end,  wliile  the  irregular  or  middle 
stage  pulse  is  by  iteelf  of  no  gravity  in  prognosis. 

Mitral  Incompetence. --^Jn  no  department  of  clinical  medicine  has  a 
greater  change  in  thouglit  taken  plače  during  the  last  quarter  of  a  century 
than  in  that  conceming  inoompet^nce  of  the  mitral  valves.  The  importance 
of  distingiiishing  mUral  disease  associated  with  hicompetence  and  mitral  in- 
cornpeiefice  independent  of  mitral  disease  at  the  beginning  of  that  time  wa8 
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to  a  large  eitent,  if  not  altogether,  ignoreA  For  such  a  state  of  thought 
the  respooflibilitjr  maj  be  attributed  to  the  ignoring  of  two  aimple,  self- 
eirident  facte :  (1)  That  the  mitral  curtains  were  oever  conatructed  to  act 
indapendentlj  of  the  contractile  heart  muscle,  so  that  whenever  the  latter 
faHs  in  its  two  obvious  functions  of  dimiiiishing  the  orifice  to  be  cloeed  by 
the  Talves  and  of  supporting  the  curtains  in  action  there  must  l>e  a  likeliho<xi 
of  incomjkitence  residting ;  and  (2)  That  the  great  lesion  of  the  mitral  cur- 
tains found  after  death  io  the  most  common  cases,  the  rheumatic,  wa8  not 
crippUng  of  the  valves,  m  that  they  could  not  close,  but  deformitj-  of  them 
reaulting  in  Darrowing  of  the  oritice— in  stenosis.  It  is  not  denied  that 
lesions  of  the  mitral  curtains  withotit  stenoais  are  met  with,  amplj  sufficient 
to  esplain  their  incompetenee  alone,  but  it  Ib  affirmed  that  such  caaes  are 
the  exeeptioQ  and  not  the  rule — it  mnj  be  said  the  exception  that  proves 
the  nile.  Nay,  in  the  most  prtmounced  of  them  there  are  the  best  of 
reasons  for  believing  that  the  daraage  of  the  structure  of  the  curtains  wa8 
not — even  in  these  extreme  cases — the  07dy  cause  of  the  failure  in  the 

tfonction  of  the  curtains,  but  was  inseparablj  aaaociated  in  the  aocomplish- 
ment  of  such  failure  wit.h  weakening  and  debility  of  the  heart  muscle.  More- 
over,  when  stenoaia  of  tlie  mitnil  oiifice  wa8  found  after  death  in  cases  in 

:  which  the  clinical  evidence  for  long  had  pointed  to  incompetenee  as  the 
only  condition,  the  obvious  fact  that  whenever  there  is  stenoeis  of  the  mitral 
od^ce  there  must  be  deformity  of  the  curtains,  and  con8equently  a  Ukelihood 
of  incompetenee,  vras  sei^ed   to  do  duty  in  explanation  of  the  clinical 

I  erperience.  To  put  the  mat  ter  shortlj,  the  easential  lesion  (the  stenosis)  was 
ignored,  and  the  mere  accident  of  the  lesion  (the  incompetenee)  wafl 
jielded  a  share  of  importance  in  disturbing  the  eiiculation  to  which  it  had 
absolutely  no  title.  That  the  murmur  of  incompetenee  is  by  far  the  mo6t 
common  murmur  in  cases  of  mitral  stenosis  has  been  elsewhere  demonstrated, 
but  it  is  idle  to  say  that  the  minute  regurgitant  current  it  probably  denotes 
is  the  cause  of  the  profound  disturbance  of  the  general  ciiculation  in  mitral 
8teno8i& 

The  cases  associated  with  the  most  serious  damage  to  the  valve  curtains, 

'  apart  £rom  stenosis,  are  those  of  septic  endocarditis,  in  which  the  disturlmnce 
of  the  general  cirtnilation  that  must  inevitablj  result  is  but  a  minor  matter 
in  the  evolution  of  the  čase,  seeing  that  hitherto  the  diseaae  has  proved  in- 
evitably  fatal  in  an  acute  or  at  least  subacute  illness,  which  compels  tho 
patient  to  remain  in  bed  (vide  Septic  Endocarditis,  p*  393). 

Skoda,  it  is  believed,  first  called  attention  to  the  frequency  of  a  8ystolic 
murmur  in  the  ''  pulmonary  area  *'  in  association  with  mitral  incompetenee 

^  And  the  consequeQt  dilatation  of  the  right  side  of  the  heart^and  many  vears 
'^ter  the  Tiew  (which  we  cannot  negard  other  than  as  a  great  bereq^)  wa8 

'^advocated  that  this  systolic  murmur  in  the  *'pulmonary  area"  was  nothing 
elie  than  the  murmur  of  mitral  incompetenee  conducted  to  the  surface  at 

iltufl  spot  by  the  left  auricular  appendix  presumed  to  be  dilated*     In  support 

[of  this  theory  a  diaposition  was  manifested  to  change  the  position  of  this 

Elong-famitiar  murnmr,  and  move  it  outwards  "half  an  inch  or  more  to  the 

^  left  of  the  stemum ''  in  the  second  intercostal  spaoe,  to  the  spot  correspond- 
iag  to  the  tip  of  the  left  auricle  as  it  lies  to  the  left  of  the  puhnonary 

rsrterjr.     It  was  alleged  that  in  chronic  cardiac  cases  aasociated  with  habitual 
aent  of  the  right  side  of  the  heart,  the  appendijc  of  the  left  auricle 
[les  dilated,  and  to  such  an  extent,  indeed^as  at  times  to  oocasion  viaible 
ition  in  the  second  interspace*     Moreover^  it  wa8  held  that  the  murmur 

|br  mitral  incompetenee  is  frequently  heard  over  such  dilated  appendir, 

[conducted  as  if  by  predilection  to  this  spot  even  when  absent  at  the  cardiic 
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apex !  The  pulaatioo  in  the  second  left  intercostal  space  referred  to,  used  ' 
to  be  reganled  as  aiiricuhir  sjstolic  to  ti  t  in  with  this  expkiiation  of  its 
heing  due  to  the  aurieiilar  appendix,  but  as  a  matter  of  fact  this  rhythm  of 
impulse  could  not  he  demonstrated — ^the  impulse  wa8  obviou8ly  sjstolie. 
WorBted  in  their  argument,  the  advocates  of  tfie  auricle  being  the  seat  of 
the  pulsation  in  the  second  left  space  sldfted  their  ground,  and  contended 
thut  the  pulsation  aod  the  murmur  wei^  alike  due  to  a  regurgitant  cnrrent 
through  the  mitral  orifice  from  ventricle  to  auricular  appendix! — thiH 
deviousne&s  of  its  course  being  eompletelj  ignored.  ^B 

As  a  matter  of  fact.in  ali  cases  of  cardiac  disease  in  which  the  obstroctioo 
tells  heavilj  on  the  pulnioDarjcircnlation,aod  in  uhich  the  right  chambers 
of  the  heart  hecome  enlarged,  the  riglit  ventricle  mtlier  than  the  appendix 
of  the  left  anricle  it  is  that  bears  the  brunt  of  the  struggle  and  is  the  tirst 
to  l>ec-ome  enlarged.  The  advocates  of  the  view  we  are  considering  would 
have  had  a  less  unfortunate  ease  had  they  limited  their  theory  to  cases  of 
mitral  steoosis,  in  which  the  auricle  is  apt  to  be  dilated,  though  its  appendix 
may  take  no  part  in  the  change  and  be  actuallj  ljl(x^ked  with  elot,  hufc  the 
great  field  of  an^eniic  and  other  cardiac  debihties  \\ds  too  tempting  for 
them.  Henceforth  was  not  the  notoriouslj  common  murmur  of  antemia 
explaineti  to  theh^  satisfaction  ?  They  had  evidence  of  general  cardiac  dis- 
abilitj  in  plentj,  but  why  should  sueh  spccial  diKal>ihty  fall  thus  to  the 
share  of  the  left  auricle  so  as  to  account  for  its  disproportionate  dilatation 
in  the  ahsence  of  mitral  atenosis  ?  As  we  have  aflinned,  as  a  matter  of 
fact  post-mortem  exaniination  demonstrates,  that  \vhen  there  is  obatruction 
in  the  pidmonary  cireuit  it  is  the  right  eliamhers  of  the  heart  that  dilate, 
and  that  when  there  is  oljstructioo  at  the  mitral  orifice  the  mme  ehamhers 
sufter  tlie  like  change,  though  in  common  witii  the  wcak-\vallcd  left  auricle, 
whose  appendix  sufiers  least,  or  even  not  a  t  ali  When,  however,  tlie  right 
ventricle  iMBComea  dilated  its  infundihular  portion  is  eBpecially  prone  to  give 
way,  and  as  the  conus  dilates  it  tends  to  thrust  aside  the  appendix  of  the 
auricle,  vvhile  the  position  of  this  chamher  proper  is  essentially  a  posterior 
one— very  far  back  indeed.  Tlie  pulsation  attributed  to  the  left  auricuhir 
api>endix  is  obviouslv  the  pulsation  of  tlie  infundilniluni,  as  wa8  long  ago 
shown  hy  Dr,  Mahomed.  Then,  again,  \vheuever  there  is  ohstruction  in 
the  pulmonarv  circuit  of  sueh  intenHity  and  d  ura  t  ion  as  to  occasion 
pulsation  in  the  second  left  interspai^e,  close  to  the  st^rnum,  it  is  usuallj 
ea8y  to  feel  with  the  hand  the  shock  due  to  the  too  forcible  closure  of  the 
semilunar  valves,  because  tliey  are  here  placed  so  superticiallj. 

It  will  he  asked  wliy  in  the  most  common  cases — the  ansemic^the  right 
ehambera  of  the  heart  should  speciaMy  suifer?  The  cause  i.^  probably  that 
the  morbid  blood  lias  difficultj  in  pjissing  through  the  longs  ;  whether  we 
cut  short  the  Kupply  of  oxygen  from  the  respiriitory  passagei*,  or  liuiit  the 
ca  pači  ty  of  the  faeld  for  oxygenation,  m  ust  not  the  result  be  siniilar?  and  if 
so,  must  not  euilmrrassment  of  the  right  chanibeis  be  the  tirst  result— that  of  the 
left  being  ofteii  conaiderabIy  postp<.>ned  ?  In  severe  fevers  in  which  the  teiidency 
of  the  blood  to  st^^ignate  in  the  lungs  is  not<3rious,  Stokes  loog  ago  cJilled  atten- 
tion  to  the  engorgeiuent  of  the  right  ventricle,  whose  inipuke  growa  apparently 
stronger  as  that  of  the  left  ventricle  fails. 

But  though  so  well  developed  in  cases  of  anpenua  this  systolic  murmur  in  the 
pulmonary  area  is  a  not  race  one  in  ali  kinds  of  cardiac  disabiiity,  and  in  thera  too 
it  may  stand  alone— the  only  muroiur  prcsent  in  the  whole  cardiac  area.  The 
murmur,  again,  is  not  verj  rarely  met  with  in  tlje  examinatior)  of  candidates  for 
assu ranče  and  for  the  puhlic  serviees,  who  seem  to  be  in  perfect  health~possibly 
some  anatomica)  abnormality  of  eontour  or  course  may  Im*  the  explanation,  We 
have  alreatlv  called  atteiition  to  the  dilatation  of  the  pulmtmary  art-et^v  itself,  that 
is  met  with  in  eases  of  long-standing  mitral  stenosis  and  other  conditions  resulting 
in  congestion  in  the  puhiionaFy  circulation*  and  referred  to  the  dilatation  and  actuai 
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atheroniatoiis  change  that  may  ensue  in  a  vessel  so  expose<i  to  excessi%^e  pressure. 
There  seems  to  be  no  reason  why  a  sjatolk  murmur  should  not  Ije  produced  in  the 
pulmonary  artery  under  these  circumstances,  in  the  sjime  way  as  under  like  cir- 
curustances  it  is  produced  in  the  aorta,  Most  of  those  who  have  been  engaged  in 
t^aching  clinical  medicine  have  probftbly  at  one  tirne  or  anolher  met  with  this  ex- 
perienee  in  the  presence  of  an  inquiring  študent : — ^A  jjatient  with  a  iirst  attack 
of  Aoute  rheumatism  develops  a  s^stolic  niurnsur  at  the  apex,  h\it  in  a  day  or  two 
there  inay  be  a  similar  niurnmr  in  the  other  areas,  including  the  tricuspid  and 
palmonary  ;  "  VVhy,''  asks  the  inquinng  študent,  '*am  I  told  that  the  same  nrnrmur 
which  indicateii  disease  of  the  valve  in  the  mitral  area  has  no  such  sigmficance  in 
the  tricuspid  and  pulraonarj  ai-eas  1 "  The  teacher  will  do  well  to  base  his  reply  on 
onr  accumulated  clinical  and  pathological  exi>erience  of  facts,  and  not  attempt  a 
reply  based  on  any  theory.  That  such  a  murmur  in  the  pulmonary  area  is  common 
umler  the  circumstance  is  imqaestionable. 

It  must  be  admitted  thnt  m  yet  we  have  little  koowledge  of  the  mo<ie 
af  production  of  a  ajatolic  murmur  in  the  pulmonary  area»  either  standing 
aloue  or  a84ic>ciated  with  mtirmiirs  ebsevvhere :  it  is  probable,  too,  that  the 
mode  of  production  is  not  alway9  oue  and  the  same.  lu  a  caae  of  evident 
muscle  failure  of  the  heart. — say  due  to  aleoholism — ^this  aiumiur  may  be 
the  oiily  murmur  presen  t,  and  it  is  ditlicult  to  deay  its  dehnite  aseociation 
%vith  the  muscte  failure  and  consequeiit  cardia*.'  disabilitj.  No  oue  will 
deny  the  element  of  musele  failure  in  most  casea  of  antemiu.  The  murmur 
as  an  entirely  ist^lated  phenumfuon,  as  met  with,  for  instanee,  in  apparently 
healthy  caod[idate8  for  the  pul>llc  services,  is  more  di the  uit  of  interpretation. 
The  practical  rule,  liovvever,  must  be  that  a  8y8tolic  murmui*  in  the  pulmoo- 
ary  area  is  tlie  murmur  of  lowBst  value  among  ali  the  murmurs  wth  which 
clinicid  praetice  has  made  us  familiar.  Oceurring  in  a  caae  of  evident 
inuscle  failure,  it  adds  little  in  format  ion  to  that  already  acquired  in  other 
directiona,  but  on  the  other  haod  one  must  not  neglect  the  murmur  alto- 
gether,  seeing  that  it  is  not  rarelj  iissociated  mth  conditions  of  canliac 
disabilitj. 

Mitral  IiicompeteTicc  as  a  Result  of  Musele  Failure. — One  of  the  most 
coinmon  results  of  muscle  failure  of  the  heart — and  this  quite  indei>end- 
^otlj  of  itd  pathological  cause — is  mitral  incompetence,  that  is  in  no 
way  aaaociated  with  any  leeion  of  the  valves.  Mitral  incompetence  of 
this  meehanism  is  met  with  under  many  morbid  conditions,  of  which  we 
will  take  only  two  as  examples :  the  he^irt  failure  of  ana^mia  and  the  he^irt 
failure  of  Bright'8  disease — ^the  one  curable,  the  other  sooner  or  later  lethal 
from  concomitant  circumstances,  though  capable  of  great  and  prolonged 
improTement  from  time  to  tirne  during  its  course.  The  murmur  of  mitral 
incompetence  presen  t  in  the  former  caaes  wa8  for  long  misinterpreted,  while 
that  present  in  the  latter  cases  was  for  as  long  practicallj  ignored,  though 
tlie  obvious  signs  of  a  ftiiling  heart  were  onIy  too  striking  in  the  forma 
of  dyspnieii,  drop8y,  and  engorged  liver,  not  to  speak  of  the  distenaion  and 
pubation  of  the  veins  of  the  neck  and  a  host  of  uiinor  indications. 

Phjfiiologiste  a  long  time  ago  recognised  what  they  termed  '*  the 
'siifetj- valve"  action  of  the  tricuspid  apparatus«  by  which  term  they 
(icnnte«!  the  fact  tliat  under  exces8  of  work  to  be  done  by  the  eontraction  of 
tht*  right  ventricle,  tlie  heitlthy  tricusj>id  valves  may  permit  rcgurgitation 
taking  plače,  and  m  relieve  for  the  moment  embarrasament  of  the  ventricle. 
It  is  known  now  that  the  same  occurrence  is  common^  and  of  much  greater 
importance  on  the  left  aide  of  the  heart.  When  the  arterial  pressure  is 
,  high,  and  the  left  ventricle  lalwHirin^  to  maint^dn  the  circulation,  it  is  now 
famihar  Uu-l  that  the  mitral  valves  often  boconic  incompetent,  and  that, 
too,  in  ali  pn»bability  for  the  imrnediata  if  tiot  for  the  (lermanent  beiiefit  of 

ifu*  indi\itlLiaI 
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Musclt  Failure  qf  the  Heart. — The  conaideration  of  mitral  mcompetenc^^ 
necessarilj  leada  ua  on  to  the  consideration  of  muscle  failure  of  the  heart  in 
general,  of  which  it  ia  bo  often  a  secoDdary  coiiflequence.  Probably  in  no  čase 
of  mitral  incompetence  can  it  be  said,  however  grave  the  structural  damage 
to  the  cmtains,  that  either  the  incompetence  or  the  disturbance  of  the  general 
circulation  is  solelj  the  reault  of  Buch  stnictural  damage,  for  iii%^ariably 
associated  with  thia  latter  is  an  element  of  muacle  failure  that  we  cannot 
poeadblj  afford  to  ignore.  But  there  are  caaes  of  muscle  failure  that  run 
their  course  aod  displaj  ali  the  ordinarj  indic-atione  of  a  failing  circulation 
without  ever  developing,  as  far  as  we  kuow,  the  condition  of  mitral  incom- 
petence. Of  a  silent  mitral  incompetence  we  know  notliing,  and  consider- 
ing  the  great  frequency  of  the  conciition  as  denoted  bj  its  murmur,  it  seems 
likely  that  a  silent  regurgitation  through  the  mitral  curtains  is  a  pun^_ 
assumption  having  no  basiB  in  fact.  ^^ 

How  then  is  to  be  explained  the  unque8tionable  occurrence  of  venou^^ 
stasis  and  its  usual  effeets  as  the  result  of  muscle  failure  of  the  heart  with- 
out  any  evidence  of  mitral  incompetence  from  firat  to  last  of  a  long  courae  ? 
Evidentlj  the  explanation  of  tlie  fact  is  amply  provided  for  by  the  clearly 
eetablisbed  fact  that  an  overbunlened  ventricle^be  it  right  or  left — haa 
another  mode  of  e^pressing  its  embarmssment  than  that  obtained  by  the 
permifision  of  incompetence  of  its  auriculo- ven  tricular  valves.  The  occurrence 
wa8  long  ago  recognised  (only  an  unfortunate  name^ — asjstole — naturally 
aasociatai  with  most  lethal  significance,  was  given  it,  and  the  frequency  of 
its  establishment  ignored),  and  consisfcs  of  tke  7ion-completion  of  si/stole.  In 
health  the  Bupra-papillary  space  of  the  ventricle,  i.e.  immediately  below  the 
valves,  alway8  contsuns  blood  at  the  end  of  8ystole,  but  with  this  exception 
the  chamber  is  normally  emptied.  When  there  is  muscle  failure,  however, 
residual  blood  may  remain  at  the  end  of  sy8tole  el8ewhere  than  in  the  aupra- 
papillary  apace,  If  any  one  has  doubt  as  to  the  truth  of  thia  statement, 
let  him  look  at  the  heart  post-mortem  in  a  čase  of  muscle  failure  with  huge 
rounded  dilatation  of  the  left  ventricle,  and  ask  himself  how  long  he  can 
Buppose  it  is  since  such  a  ventricle  completed  ita  8ystole  in  the  phjsiological 
way.  To  denote  this  condition  of  incomplete  8ystole,  on  the  advice  of  a 
8cholarly  friend,  the  WTiter  has  used  the  term  sestale  catalectic,  implying  tha^H 
the  sy8tole  stops  ahort  of  ita  completion,  ^| 

One  would  naturally  suppose  that  the  same  muscle  failure  that  occasions 
8y8tole  catalectic  would  also  occasion  mitml  incompetence,  but  as  a  matter 
of  clinical  experience  this  does  not  seem  to  be  neces8arily  the  čase,  though 
the  two  conditions  are  no  doubt  commonly  coincident. 

There  are  two  au8Cultatory  signs  of  Yery  different  nature,  that  are  so 
commonly  associated  \\ith  muscle  failure  of  the  heart  as  evidently  to  bear 
definite  relationship  to  it :  one  of  theae  is  so  frequently  met  with  under 
other  circumstaoces  —  mitral  valve  diaease  and  mitral  stenosis  — as  to 
be  little  chamcteristic,  the  other  we  may  consider  as  the  speciai  dgn  of 
mitscle  failure  whether  the  latter  be  tranaient  or  permanent.  The  former 
is  the  murmur  of  regurgitation  through  the  mitral  and  tricuspid  orifices, 
owing  to  incompetence  of  the  sound  mitral  and  tricuspid  valves,  but  this 
has  been  already  reterred  to  in  sufiicient  detaO. 

Till  lately  the  possibility  of  a  diastolic  murmur  being  produced  in  a  8imply 
dilated  heart,  the  result  of  muscle  failure,  wa8  usually  emphatically  denied, 
but  of  recent  years  evidence  has  been  aecumulating  to  8how  that  a  diastolic 
murmur  of  very  considerable  loudnesa  (and  actually  accompanied  by  a  thrill) 
may  be  produced  in  a  simply  dilated  heart  without  any  valve  lesion  what8o- 
ever.     In  the  face  of  this  recent  experience  it  is  curioua  to  find  recorded  in 
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Dr  Stokes'  classical  work  on  Heart  Disease,  pubUshed  in  1854,  a  čase  of  the 
kind.  Two  caaes  occurred  in  the  Manchester  Bojal  Infirmarj  a  few  jears 
ago,  and  \vere  reoorded  in  the  Fractitioner  for  1894.  In  these  cases  not 
onlj  wa8  there  a  diafitoUc  murmnr  (accompanied  by  thrill),  but  there  wa8 
alao  a  reduplicate  diastolic  sound  at  the  apex.  During  life,  both  caaea  had 
been  regarded  as  casee  of  mitral  stenosiB,  but  neither  i\ns  lesion  nor  aortic 
incompetence  could  be  found  post-mortem.  It  is  sufficient  here  to  point  out 
the  exi8tenc6  of  such  casea,  however  rare  they  maj  be  So  seldom  are  they 
met  with,  that  for  practical  purposes  they  scaicelj  impuOT  the  usuaUy 
aecepted  rule  that  a  diastolic  murmnr  means  either  art^iiJ  incompetence 
or  auriculo-ventriciilar  atenosis^  Thej  are  of  immense  importance,  howeTer, 
in  demoDstrating  to  us  how  profoundlj  ignorant  we  are  as  to  the  mode  of 
production  of  si^me  of  the  signs  with  which  we  are  well  aoquainted-  The 
diastolic  miirmur  referred  to  is  of  extreme  raritj,  but  the  hruit  de  galop  (to 
be  immediatelj  described)  is  one  of  the  most  eommon  of  auacultatorj  signs, 
jet  as  to  the  mode  of  production  of  both  these  signs  no  satisfactoij  explana« 
tion  has  ever  been  given< 

The  auficultatorj  sign  we  are  fain  to  regard  as  the  great  sign  of  muscle 
failure  is  a  r>ecaliar  triple  rhjthm  of  (apparentlj)  the  cardiac  sounds.  The 
sign  attracted  the  attention  of  French  phjsicians  long  before  it  received 
from  English  authors  the  consideration  it  unqueetionably  merita,  and  so 
the  French  name  has  ahnost  passed  into  our  own  language,  and  we  call  the 
sign  the  bruit  de  galop,  Evidentlj  one  of  the  soundi  is  sjstolic  and  two 
are  diastolic  Indeed«  as  already  noted,  there  may  be  felt  at  the  cardiac 
ap6x  two  distinct  shocks  or  thuds  that  correspond  with  the  diastolic  sounds, 
We  have,  perhaps  not  without  some  clumsy  writing.  avoided  the  use  of  the 
term  **  reduplicated  second  sound,"  which  might  seem  the  natural  one  to 
employ,  because  of  our  belief  that  the  diastolic  sounds  do  not  repreaent  the 
doeure  of  the  semilunar  valves.  We  might  go  a  step  faither,  and  8ay  that 
in  our  belief  neither  represents  the  phjsiological  second  sound,  and  thus 
expre8S  our  scepticism  of  theories  that  assume  an  interpolated  sound  to  be 
the  cause  of  the  triple  rhythm.  The  true  hruit  dr  galop  is  a  sign  alway3 
best  heard  over  the  ventricles,  t.^.  over  the  chief  part  of  the  muscle  of  the 
heart,  and  though  occas]onaUy  it  maj  be  heard  widely  distributed  and 
ev6n  audible  at  the  base,  in  the  latter  situation  it  is  less^  loud  than  over  the 
body  of  the  heart.  The  hj^it  de  galop  may  be  heard  in  ali  forms  of  muscle 
failure  of  the  heart— even  in  that  due  to  ansemia — but  the  most  perfect 
example8  are  supplied  by  cases  of  ehronic  Brigbt^s  disease,  when  the  \igour 
of  the  hypertrophied  heart  muscle  is  on  the  wane,  and  so  onwards  to  the 
end.  Often  it  is  aasociatetl  at  one  tirne  or  another  or  permanently  with  the 
murmur  of  mitral  and  tricuspid  incompetene«,  but  its  most  perfect  devdop- 
ment  occura  in  the  abaence  of  any  murmur.  and  its  importance  as  an 
auacultatory  aign  perhaps  surpasBoa-— or  at  least  is  equal  to — that  of  any 
murmur,  its  therapeutic  bearings  are  so  aignificant^  It  mtans  a  /ailing 
heart  masele. 

Tki  PtJLSE  m  Muscle  FiJiUBK  of  the  Ueaht 

)  oondition  of  the  pulse  in  cardiac  muscle  failure  is  one  of  very  great 
inasmueh  as  it  forms  the  guide  to  the  method  of  our  thera« 
peutic  endeavour.  Ali  degrees  of  arterial  Unsion  may  be  asioeiaišd  vdih 
muicU  failure /rom  the  kigheM  to  thš  lowtU,  though  the  former  cannot  be 
^  83Epeoted  to  be  long  maintained  in  the  presence  of  W6akemng  of  the  muscle 
of  the  heart  Moreover,  intermittence.  inoquality  of  beata,  and  ali  forms 
of  irregularity  up  to  the  faucifully  named  "  delirium  oordis "  pulae,  are 
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qmte  commonlv  met  with.     Tachjcardia,  too,  may  occur,  and  caonot 
regarded  without  apprehensiori,  seeing  how  it  must  wear  out  a  heart  wlien 
long  contimied.     The  opposite  condition,  bnidjcardia,  may  likewiae  be  en- 
countered. 

It  caEoot  he  too  stronglj  inaisted  on  t  ha  t  faihng  heart  aod  high  arterial 
tension  are  of te  o  asBociated  together;  oaj,  the  ktter  is  a  powerful  agent  in 
the  determinatioii  of  the  Litter,  The  combination  is  often  witnessed  in  the 
course  of  chronic  Briglit  s  disease,  aod  during  tite  association  it  is  that  tbfl^ 
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W%a,  t.— Hl^h  tentlon  pnlra  in  caae  of   Bruhti  dla^jM 
-'^— "»led  with  iDitml  Iticumptenc«  mvuliltifz  froin  a 
B  of  nansclu  liiilure  of  the  heut.    Mjui  ttt,  8S. 


Fio.  9.— Low  teniiion  pulfo»    JI 
Iti  coni  pete  ne«    ftMoojAt«d 
«ndtM-ar«JuitJii  nad  »d  bere  »t 
CArdiurn.     Man  »t.  25^  who 
rheuiiititic   fcvifr   a  ye*r   befoi« 
tracing  W43  Ukeo. 


litiil^ 


Fio.  10.^Extrein«ly  low  tonfilon  ntilfi«  In  neptlc  etidocu^ftis.  Jditral  tiicomp<>t«nc«  usooiAt«d  wjt]t  mueh 
dainAge  to  valvea.  The  great  m»t*  of  the  dfcmt^c  waYB  i«  iiotcwoitJi]r,  and  tha  fmct  |KW»1bly  hears  relation  to 
the  pyrBXia  prenent. 


KJ^^ 


AJuaJUvJ^' 


Fio.  11.— Knmlfi-fiUlure  tu  ctironic  Bnghti  tJisf-ase  (gfaniilar  kiL]|jiey^  p.m.).  Man  it- 1.  4T,  who  had  at  th«  tboe 
ao  ti)€oin potence  of  hm  initral  valvtM,  and  w]iio  rMoverttd  IVom  th«  «yi]ipLDtuft  of  cardiac  Gftilun,  and  li^red  for 
nf*arly  ten  yeara. 


Floi  lS.~Tncitig  tiou\  mmn  patleiil  to^anjii  tUe  pntl  of  canvaleAcetic«  daring  flnt  ftt«y  lo  liospital;  poli«  of 

good,  iildiotit  high  t«tii!iion. 

most  distressing  djepncea  is  witne8sed,  a  stmggle,  as  it  were,  being  maiti' 
tained  between  heart  and  vesseL 

As  the  heart  mustde  iaiis,  liowever,  the  tenBion  teads  to  iall,  as  it  niight 
naturaUy  be  expected  lu  do  umier  the  circuinstaiices,  and  it  may  ultimatelj 
reach  a  very  low  grade,  the  tidal  waA"e  of  the  trating  disappearing  altogether, 
and  dicrotism  IjeeoDiiog  prooaunced.  The  preseuce  or  ahsence  of  raitnil 
incompeteeoe  eeems,  however,  to  be  in  no  way  indicated  in  the  sphygmo- 
gram.  Irregularity  is  common,  especially  in  the  form  of  8phygmogram 
alreadj  described  as  that  of  the  second  stage  pulse  of  niitral  stenosis.  But 
often  an  earlier  change  is  ocxjasionaI  simple  intermission.  Ahaost  as  fre- 
quently  there  ia  an  abortive  boat  represented  in  the  sphjgmogram  during 
the  intermiasion  of  the  pulse  that  is  felt  at  the  wrist  This  ia  the  so-called 
"  misaed  beat "  Latelj  the  vvriter  met  with  a  čase  which,  though  the 
intermisaion  aa  felt  at  the  wriBt  waa  only  very  occaaioual,  invariably  tico  in 
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Tta.  11— U«Q*I  piak«  of  Mm«  p^tiaBL 


^^^-vA^/ V..7U^A^WUVJ'^^ 


Pto.  15.— IrTerolar  pnla«  in  the  cktvU^  uosei«  ^ture  of  BfiKtkfft  dimatii  (gfm]|.*kldai3% 
FVfCi.  11  and  13  wen  takA*  bot  fcotrutls  tb«  end  of  th»  duc    Milni ' 


famHl  ttvm  mhom 


!•>,  — Inlrr 


Fio.  IT.—Bifemiiul  fmlst  in  fntel  c&«e  of  almliolle 
fiaruf«  of  Um  heart. 


!■  IG.  18,— AiUvnating  pulas  m  miucie  failtirv  of  thc  fa««rL 


Fio.  10.— PalM  tli  čuM  of  tTpiCAl  lin^l^oinllj«  uMoclit««)  w1tli  tjrncopit} 


Tniclti^  uf  puW  Uk<*]i  •lu  rinit  *n  *t(ftc1i  nf  i«#<hyr«r<llft, 
iMf  n  of  cnrdJ»e  U I  ■■»■», 


DlAbMi 
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plače  of  07i€  beat  proved  aburtive — in  fact  there  viim  a  rare  f.rigeminal  * 
A  eontinnous  trigemioal  pulse  is  rare  for  any  leogth  of  tirne,  but  not  so  a 
bigeminal  one,  and  though  often  associated  with  the  effecta  of  digitalis*  it 
is  by  BO  meana  always  so.     Whenever  an  apparentlj  8low  pulfie  is  felt,  the^— 
posaibilitj  of  there  being  an  intermediate  beat  imperceptible  through  tl]i|^| 
finger — in  other  words,  of  our  liaviog  to  do  with  a  bigeminal  instead  of  a^ 
bradjcardiac  piilse — must  be  enfcertained.     Examinatioii  of  the  heart  with 
the  stethoscope  will  at  once  indicate  whether  thia  is  the  čase  or  not.     The 
heart  sounds,  however,  are  most  difficult  to  analyae  in  the  presence  of  thia 
peculiar  aetioa  of  the  lieart,  and  the  \\Titer  cpiestions  the  iiiility  of  enteringH 
upon  a  discussion  of  tlie  subject.     Of  course  murmurs  are  often  present  anof" 
add  to  the  complexity  of  the  combination,  which  maj  l^e  met  with  in  any 
kind  of  heart  diseaae,  and  would  seem,  therefore,  to  be  directlj  associated 
with  the  State  of  the  muscle  of  the  heart  and  of  its  ner\'ous  meohauism, 

True  bradjcardia  or  elow  pulse  is  a  ratlier  mre  condition,  and  may  be,  as 
far  as  we  know,  cougenitaL     It  is  remarkable,  aa  we  shall  find,  inasmuch  as 
its  eiTects  are  observed  speciallj  on  the  arterial  side  of  tlie  circulation, 
8yncopal  or  epileptiform  attacks  beiog  liable  to  result  from  cerebral  anažmia— 
(;imk  p.  443).  ^ 

It  is  e  viden  t  from  the  foregoing  reinarks  that  several  quite  distinct 
types  of  pulse  maj  be  met  with  in  eases  of  simple  mnscle  iailure  of  the 
heart,  and  tlie  variatioDs  tbej  present  may  be  extreme ;  thu&  there  maj  biH 
verj  high  tenaion  in  the  stniggle  against  which  the  heart  miiscle  is  begin^H 
ning  to  fail,  and  there  may  be  extremely  low  tension  when  the  heart  has 
utterly  failed  or  there  is  general  vaso-motor  paralyais.  There  may  be» 
again,  bradycardia  or  tachjcardia  and  ali  forms  of  irregularitj,  varying  from 
a  rare  intermission  to  a  state  of  utter  disorder  in  whieh  it  is  impossible  to 
recognise  any  prevailing  t}"pe  or  t}^ies  of  curv^e.  It  foUow8  from  tliese 
lemarke  that  from  a  diagnostic  poiut  of  view  little  is  to  be  e^peeted  from 
obflervation  of  the  pnlse  in  miiscle  failure,  but  it  is  far  otherwi8e  whei] 
therapeutic  indicationa  are  &ought  in  the  same  direction. 


Tbeatment 


eo^ 


The  treatment  of  lieart  diseaae  includes  much  more  than  the  mere 
administration  of  drugSi  powerfnl  for  good  or  ilt  though  theae  maj  be. 
Nothing  aeems  more  rational  than  the  enfoiX2ement  of  resi  upon  the  cardiac 
sufterer.  It  is  impossible  to  give  liis  heart  res  t ;  ali  we  can  aim  at  is 
diminishing  its  work  as  far  as  m  us  lies.  Of  late  jears  much  haa  been 
heard  of  a  treatment  in  which  gradimted  exercise  plajs  an  essential  part, 
This  method  of  treatment  is  fuUj  descriljed  elsewhere  in  this  work  (see 
Schott  treatment),  and  it  is  not  for  the  %vriter  to  express  his  opinion  upon 
it,  but  he  maj  be  permitted  to  quote  from  Dr.  Sfcokea*  work  on  Heart 
Disease,  iiubliBhed  in  1854,  the  followiDg  passage  to  8how  that,  as  far  aa  the 
exereise  is  concerned,  the  treatment  is  not  of  such  recent  origin  as  is  often 
Hupposed.  The  patient  is  enjoined  bj  Dr,  Stokes  *'  to  pursue  a  sjatem  of 
graduated  muscular  exercise ;  and  it  will  often  happen  that  after  persever- 
ance  in  this  sjstem  the  patient  will  be  enabled  to  take  an  amount  of 
exerciBe  with  pleasure  and  advantage  which  at  firat  was  totaUj  impo&sible 
owing  to  the  difficultj  of  breathiug  which  followed  exerfcion.  .  ,  .  The 
sjmptoms  of  debilitj  of  the  heart  are  often  removable  by  a  regulated  course 
of  gymna3tiea  or  by  pedestrian  exercise,  cven  in  mountainoua  coimtries 
such  aa  Switzerland  or  the  Highlands  of  Scotland  or  Ireland,"  The  term 
"  debility  of  the  heart,"  used  by  Dr,  Stokes,  is  a  8ingularly  appropriate  one. 


HEABT,  KTOCABDIUM  AKD  ENDOCAKDIIIM 


429 


and  ibe  coDdition  far  which  tbe  insatmait  caii  be  alooe  r^aided  bj  thf& 
writer  as  appropriate  most  be  aomethiiig  resembling  that  preaent  in  tbe 
■aedentarj  man,  wbo,  beaides  being  often  an  injadkioiifl  feeder,  aIlow8  his 
^whole  moscnlar  ^stem,  including  his  heart,  to  beoome  "  flabbj.**    This  is 
ali  tbe  referenoe  tbat  tbe  writer  will  make  ta  the  subject,  bu(  be  taksa  tfae 
apportunitj  of  reminding  tbe  reader  of  the  immense  influenoe  ezerted  bj^ 
[ezerdae  and  careful  feeding  in  tbe  prooeas  of  athletk  training,  in  wbicb 
IproeeaB  no  one  can  doubt  tbat  the  heart  ia  lajgelj  influenoed — iritbont 
f  ezaggeration  one  may  aaj  chufiy  infloenced«  aeeing  that  it  ia  **  iiind,**  00 
closelj  idated  to  the  beart'a  health,  tbat  dominatea  tbe  eufioenfiil  tmaHt 
of  tbe  prooesB^    Witbout  good  *'wind''  dependent  on  a  ligaroiia  boait 
Imndcle  the  moet  perfect  developnient  of  aH  the  other  moacleB  of  tbe  bodj 
F  woiild  be  rendered  oselesa    But  tbe  fact  is  too  obvious  to  reqaire  statemenL 
I        It  will  be  generali^  conoeded  that  if  a  man  haa  an  aneuijsm  of  hia  left 
Tentride,  tbe  tesali  of  an  obliterated  coronarj  branch,  or  if  one  or  both  of  tbe 
main  ooronar^  veseek  are  narronred  at  tbeir  cdfices  hj  chionic  aortitia^ 
nolhing  bat  disaster  coold  follow  his  subnuBsion  to  treatment  bj  eierciaeL 
Valve  oefect,  howeTer,  ia  an  intenael j  mechanical  reeult  of  disease  in  the  fiiat 
instance,  and  the  miiacle  of  tbe  heart  maj  remain  for  long  perfectlj  eound 
in  ita  presence,  and  therefore,  we  maj  saj,  capable  of  improTement  in 
strength  bj  the  "  ^rmnastic "'  prcK^esa,  but  even  in  this  caae  we  most  bear  in 
L  mind  that  tbe  heart  musde  bj  virtue  of  sueb  valve  defect  is  alwBjB  being, 
I  as  it  were,  e3oert%$iid  to  ih€  fvU^  and  that  it  will  not  tbus  bave  tbe  tuoal 
[  margin  far  improvement  in  strength.    There  ia  no  valve  lesion  that  doea 
not  throw  strain  upon  some  part  of  tbe  heart  musde,  and  tbe  *  solidaritj  ** 
of  the  organ  must  be  remembered.    When  a  patient  comea  eeeking  treat- 
ment for  heart  disease,  it  maj  be  granted  that  be  haa,  at  least,  the  first  of 
tbe  Cardinal  sjmptoms — djspnoea  on  exertion.    Abeadj,  then,  tbe  drcola- 
■  tion  is  disturbed,  and  tbe  heart  haa  begnn  to  be  overborne  in  the  stniggle. 
I  But,  with  tbe  object  of  relieving  tbe  beart  of  its  work,  as  far  aa  tbat  ia 
[  poH&ble,  is  now  imperative,  and  reM  alone  will  often  suffice  to  tnm  tbe 
I  nalanoe  in  favour  of  tbe  beart,  so  tbat  the  eirculation  is  reatored  and  the 
I  disorder  of  functions,  resulting  from  its  disturbance,  disappeara.    Ko  donbt  a 
large  number  of  patienta^  wno  bave  ali  the  tbree  cardjnal  sjmptoms  of 
he^  diaeaae  and  manj  snbordinate  ones,  wottld  reoorer  witb  a  profiiae 
dtnreais^  unaided  bj  anj  treatment  bj  droga,  if  it  were  tbe  custom  (and  m% 
sie  glad  it  ia  not)  to  witbhoId  medicinal  treatment  for  aeveral  daja    The 
fact  of  some  patienta  doing  so«  howeTer,  teaches  an  empbatic  kason  aa  to 
Ibe  importanoe  of  reet,  which  ahoald  be  abaolute  in  order  to  jield  ita 
greatest  benefit&     Patients  in  adranced  stogea  of  heart  diaeaae  will  often 

S'  that  rest  in  bed  is  imponible  far  them ;  this  is  trne  in  a  few  cases^  bot 
J  in  a  few.     Patient«,  boweTer,  are  often  unable  to  lie  down  in  bed 
(ortbopncEa),  but  ttds  is  a  moch  less  important  matter.    Whea  a  petient 
wiU  onij  sit  in  a  chair,  often  leaning  on  the  badc  of  anotber  chatr  or  otfaer 
I  pieoe  of  fumiture,  his  dropsical  legs  are  not  likelj  to  be  relie%*ed  unleas  it 
[  be  bj  acupuncture :  on  the  oontrarj,  tfaeir  condition  \&  apt  to  be  aggmirated, 
I  and  the  tense  skin  maj  ultimatelj  crack  and  exude  serum,  while  an  enilie- 
matooa  condition  is  apt  to  supervene,  which  rarelj  eventoatea  in  aliMipuiig. 
It  10  Terj  deairable,  tben,  tbat  the  suflerer  from  heart  diaeaae  aboold  ranain 
in  bed,  tbough  it  is  astonishing  how  frequentlj  bed  is  energatacallj  leaeted 
hf  the  patienta  who  require  it  most     In  hoapital  [iruetioe  we  find»  bcnrarer, 
tbat  the  number  of  patients  wbo  reaUj  cannot  staj  in  bed  owing  lo  tfaeir 
dj^moea  ia  Terr  amall  indeed,  apparentlj  not  so  mudi  bj  penaerioii  bsing 
mora  loooeeifiu  aa  bj  fomaa  of  azample.    The  ifiitar  haa  reaaoa  to  biUif« 
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that  the  imperative  uecesaitj  of  resi  in  bed  is  often  not  8ufficiently  iBsistel^ 
on  by  the  private  practitioner ;  that  is  to  saj,  the  patienfs  coiisent  is  not 
obtained  when  it  easilj  niight  be.  One  of  the  dangera  of  heavilj  iiarco- 
tieing  a  patient  with  severe  heart  disease  is  liis  being  sufibcated  by  mechani- 
cal  interfertiiice  with  the  iippt^r  air-passages,  by  Ijtsncling  his  neck  too  acutelj. 
or  letting  his  head  presa  upoii  folded  arnis  and  bo  furth,  and  such  au  accident 
is  more  likelj  to  occur  wheQ  the  patienfc  sita  up  in  a  chair.  In  the  few 
cases  referred  to  in  wliich  the  patient  must  sit  up,  thia  necessitj  will  often 
disappear  in  the  eourae  of  a  i"ew  dajs,  duriog  vvliicli  medicinal  treatment 
elfects  amelioration.  The  form  of  djspnoja  eallod  ''  Cheyne-Stokes  respini- 
tion  "  is  often  associated  with  distressiog  restlesaneRs  duriog  the  dyspnoeal 
paroxy8m»  the  patient  often  actuallj  springing  out  of  he^i  during  the  height 
of  the  seizure,  a  condition  that  serioiislj  militates  against  the  chancea  of 
reG0very,  other\vi8e  small  enongh.  Active  delirium,  again,  is  a  seriouB 
symptom  on  its  own  aceotmt  tor  tlie  sarae  reason ;  hut  hoth  Chejne-Stokes 
resji^iration  and  delirium  are  sjmptoms  for  the  moat  pnrt  met  vdih  only  in 
the  advanced  stage^s  of  heart  diseaae,and  in  the  most  unmanageable  forma 
of  the  disease,  as  that  8e([uential  to  ehronic  Bright*8  disease. 

lu  conchision  of  the  aubject  of  rest  in  the  treatment  of  heart  disease, 
the  TftTiter  would  emphasise  t!ie  importance  of  a  careful  general  survey  of 
the  whole  čase  in  determining  the  amount  of  reat  to  be  enjoined,  and 
eBpeeially,  when  that  amount  lias  been  ohtained,  the  importance  of  a 
gradiuil  resiimption  of  acti\ity.  AU  the  benefit  derivable  from  the  rest 
may  be  tiung  away  by  iiijudicions  management  in  this  respect  a  t  the  end. 
Nay,  fatid  sjncope  may  be  induced  by  the  patient  being  middenbj  allowed 
to  asfiume  his  wonted  acti\ity,  But  short  of  such  an  aeeident  the  faith  of 
the  patient  in  the  efficacy  of  his  enforced  rest  may  be  so  shidven  that  ha« 
will  never  again  submit  to  rest  wlule  he  has  the  povver  of  reaisting  it.  fl 

The  Weir-Mitchell  treatment  has  alwayB  seemed  to  the  \vriter  a  method 
of  accomphahiug  rest  with  the  great  advantage  of  abuudant  nourishment  at 
the  same  tirne  being  reudered  innocuons  in  spite  of  the  denial  of  vokintarj 
activity  to  the  mns<:des.  The  museles  are  ''  exerciaed/'  as  it  were,  by  the  ^^ 
masseur  —  that  m  to  say,  are  helped  to  the  ihsposal  and  removal  oMII 
their  often -toxie  producta  of  metabolism — \vithont  anj  strain  on  the  heart. 
Etitber,  we  might  hincj,  does  the  process  actually  reheve  the  heart  by 
rendering  the  periplieral  circulation  more  easj.  Of  con r se,  in  the  presen ce 
of  much  general  dropsy,  tlie  kneading  of  the  muscles  is  rendered  impossible ; 
but  it  is  not  under  these  circumstances  that  the  queBtion  of  thie  treatment 
is  likely  to  arise. 

Diet 

'  We  have  Dext  to  consider  that  most  important  subject  in  the  treatment 
of  heart  disease — diet.  That  this  subject  is  too  often  ignored  by  the 
medical  practitioner  is  abundantly  e^ident  by  the  fretpient  bitter  compkint 
by  the  patient  of  his  gaseonalj  distended  abdomen,  whic[i,  pressiug  up  on 
his  diaphragm  and  impeding  hm  ah:eady  embarrasaed  respiration,  occasions 
bim  iiitinite  discondbrt.  If  tbere  is  some  albumin  in  hm  urine,  aa  is  the 
nile  in  most  severe  cases,  so  niuch  the  more  is  the  patient  likely  to  be 
injuriously  fed  with  exces8  of  carbohydratea,  riee,  tapioca,  and  the  like 
pernicions  puddings,  while  his  nitrogenous  food  is  cut  down  to  a  minimum. 
If  we  retlect  that  the  heart  is  a  musele,  and  t!ie  most  important  muscle- — 
not  to  say  the  most  important  organ— in  the  hody,  8urely  \ve  ought  to 
give  the  food  that  loug  experience  haa  taught  ua  is  best  for  musele 
tissue — nitrogenous,  and  not  carbohydmte  articles.     The  modern  8yBtem  of 
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athletic  traimiig  is,  the  writer  underatands.  Um  strkt  in  this  respect 
tban  that  of  former  dajs,  but  he  doubts  if  the  "  sUTUig  poweT8  **  of  ita 
aubjecte  are  anj  better  in  coQaequeQGe — if  as  good.    HoweYery  paat  recorda 
are  good  enougb  for  t^unt    The  patient  with  severe  het^  diseaae  oaniiot  take 
exercise,  and  we  must  recogniae  the  fact     Hia  moacles  must  lie  &Uow. 
except  in  the  verjr  few  cases  in  whieh  general  maaage  is  adopted,     But  ia 
the  caae  for  eicesa  of  carbohydrate  food  anjr  better  on  that  aocotmt  than 
that  for  a  preponderance  of  nitrogenous  food  ?     If  the  phjsician  fears  an 
e^cessivelj   nitrogenous   diet,  let   him  reflect   that  the  toxic  nitrogenous 
bodiea  in  the  bl<x>d  he  fears  are  promoted,  not  diminished*  bj  a  krgely 
carbohjdrate  diet,  inasmuch   as  the   articlea  of  the  latter  wiU  use  up 
the  oxf gen  necesearj  for  the  metabolism  of  the  tissuea  and  for  dealing 
nrtth  ita  nitrogenous  producta.     Another  consideration  is  the  state  of  the 
liver,  in  aU  cases  with  venous  stasis :  the  nitrogenous  elenients  of  food  and 
the  nitrogenous  products  of   metaboUsm  no  doubt  undergo  change  in 
the  organ ;  but  so  also — and  probabl/  in  greater  amount— do  the  carbo- 
hvdrates,  so  that  the  abnonual  state  of  the  gland  that  must  result  from 
its  congestion  with  venous  blood  is  at  least  aa  important  in  the  one  caae  as 
in  the  other.     We  should  sav  that  excess  of  carbohjdrates  in  the  diet  was 
infinitelj  vorse  than  an  exce8s  of  nitrogenous  elementa,  provided   that 
carbohjdrates  are  at  the  same  tirne  cut  down  to  a  minimum.     So  much 
for  the  question  of  metaboUsm.      But  ft>r  the  primarj  diapoaal  of  food 
in  the  stomach  what   does   reHection    teach?     A  rice   pudding   alone  is 
lprobably  rapidly  passed  through  the  stomach,  and  does  no  mischief  there ; 
©ut   far   othermse  is   the  caae,  if  nitrogenous   food,  as   lieef  or  mutton, 
is  given  at   the  same  tirne.     Evidentlj  the   rice  pudding  wiil  aimplj 
fCl<^   the   proo^B  of  gastric   digestion   by   its   buUc,  and   if  digeetion   is 
I  weak  it  is  only  too  apt  to  be  arrested  altogether,  a  decomposing  maas  of 
[incongruous  stuff  being   ultimatelj  passed  in  to   the   intestine   to  create 
tdiaoomfort  Iower  down,     We  maj  start  with  the  assumption,  well  borne 
J  out  by  the  scientific  laboura  of  the  late  Sir  William  Roberta,  that  the 
I  healthj  human  being  bas  great  exce^  of  digestive  power,  and  cau  aiford  to 
|conform  to  the  customs  of  societj  in  the  mixing  of  his   fooda      Most 
healthj  people  can  do  this  up  to  a  good  old  age ;  nevertheleea^  in  manv 
difficultj  of  gastric  digestion  is  experienoed  earlj  in  middie  life.  in  which 
lae  relief  can  often  be  obtained  without  medicinal  agencj  by  the  mere 
^  Bimplification  of  the  dietarj ;  that  is  to  saj,  the  [»atient  lets  his  stomach  a 
fuU  energj  be  exerted  on  his  nitrogenous  food,  while  he  is  equally  careful 
to  take  his  carbohjdrate  food  at  a  ditlerent  time  from  that  at  which  he 
takes  his  nitrogenous  food«  tlierebj,  no  doubt,  ]>romoting  its  speedj  passage 
through  the  stomiich  to  the  parts  bejond,  which  are  capable  of  dealing  with 
it,  ali  the  more  that  the  šaliva,  with  which  it  ought  to  lie  saturuti^i.  has 
probablj  to  a  large  extent  escaped  b*  i  rfere«!  with  bj  the  acid  of  thn 

juice  in  its  rapid  transit  through  th«-  i      Wc  plcadfthou,  in  the  oaae 

of  cardiac  suflerers,  for  nimplification  of  thnr/ood,  in  the  lirst  instance,  and 
in  the  second  for  the  reiluction  to  a  minimum  of  thtir  carh}hydratt  food : 
the  object  of  the  lirst  principle  conceming  the  primarj  digestion  in  the 
■tomacb,  that  of  the  second  principle  concerning  the  metaiK>Hsm  of  the 
ibsues.  We  have  »poken  onlj  of  th<t  stomach,  but  the  digestion  of  footi  and 
the  impeded  absorption  of  food  and  fluid  throughout  the  whole  tract  of  the 
alimentarj  canal  l>evond  must  not  l^e  forgotten  in  a  heart  caae.  We  liave 
dwelt  in  ajmptomatologj  on  tlie  di^tresAing  tvnijianitiis  of  heart  sufierem, 
and  in  its  protluction  the  important  part  plajeJ  by  fo<xl  is  onlj  too  ]iatent. 
Far  l>etter  than  anv  dnig  trcatment,  bj  intestinal  antiseptics,  is  the  sim- 
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plification  of  the  alimentation  of  the  Bufferer,  beariiig  in  mind  hia  peculiar 
diaabilitiea  and  how  ali  his  digeative  powers  are  handUcapped  hj  the  veoous 
Btaais  of  his  digeative  organe,  which,  judging  from  the  condition  of  the 
spleen,  wouM  be  stili  wor9e  were  it  not  ibr  the  ready  distensiltilitj  of  the 
liver. 

Let  UB  next  inquire  how  these  principles  may  be  carried  ioto  effect  in 
actual  practice.     The  sutferer  from  lieart  disease  is  usuallj  free  from  fever, 
and  there  is  no  necesaitj,  unleas  he  bas  temporarj  gastric  catarrh,  to  feed 
him  on  *'  slops  ** ;  there  is  no  reason,  usuallj,  why  he  shonld  not  retain  the 
ordinarj  habits  of  health  and  have  three  meak  a  day.     These  should  be 
eniall  in  bulk,  easy  of  digestion,  and  arrauged  at  snfficient  intervala  to  per- 
mit  of  complete  removal  of  one  meal  from  the  stomach  before  the  entrance 
of  the  next  into  it,  and  of  course  a  period  of  inactivity  should  be  allowed  to 
the   organ.      Long   fasting,  as   from   breakfast   to   late   dinner,  ia  to   be 
deprecated.     This  habit  is  not  infreqiient  in  the  earlier   stagea  of  heart 
disease,  while  the  patient  is  stili  able  to  attend  to  liis  bnsineaa.      The 
meals  should,  fnrther,  be  aa  rfry  as  posaible,  W3th  the  exception  of  breakfaat, 
and  on  this  iiocount  only  a  emall  qnantity  of  soup  (and  that  ciear)  ia 
permisBible  —  but  soops  are  not  to  be  recommended,      Half  a   glasa   of 
wliisky  or  brandy  in  half  a  amall  tumbler  of  water  may  Lhj  allovved  witli 
the  mid-day  and  evening  meals.      Breakfast  ahould  form  the  carbohydrate 
meal  of  the  day,  and  may  consist  of  thin  eriap  toaat  *'  done  through/'  and 
not  having  a  Bpongy  centre,  which  is  to  be  buttered  cold,  čare  being  taken 
to  have  the  butter  of  the  beat  quality,  and  of  a  soft-boiled  egg,  or  even  two. 
A  large  cup  of  boiled  milk,  tiavoured  with   coffee   or   Chinese   tea,  and 
Bweetened  with  8axini  should  constitute  the  fliiid  of  the  meal      If  the 
patient  craves  for  it,  and  it  is  found  to  agree,  the  /at  of  bacon  may  be 
allowed.    The  egg  may  be  poached  if  preferred,  or  even  fried.     If  the 
patient  carea  for  it,  fruit  may  be  allowed.     Eight  or  nine   oclock   will 
ii3ually  be  the  tirne  chosen  for  breakfast,  and  the  mid-day  meal  will  then 
be  taken  at  1  or  2  p.m*     Cups  of  bovril  and  the  like  are  to  be  deprecated  in 
the  forenoon.      The  niid-day  meal  should  consist  of  a  chop,  fish,  or  fowl, 
with  some  well-cooked  green  vegetables — cabbage,  spinach,  and  the  like, 
Boiled  cabbage  may  be   squeezed   through   a   sieve   so   aa    to    break    up 
ita    fibres,  and  ahould   be  cooked  with   plenty  of    butter,  if  thia  doea 
not   disagree,      Eeference   to   butter  reminda  the  \VTiter  to  ali  ude  to  the 
not  uncommon  experience  that   certain   patients  are  intolenmt   of    fats, 
which   it   ia  difficult    to    get    them    to    take,   while    others,   who    often 
experience  a  difficulty  in  the  digestion  of  8tarchy  foods,  have  a  great  ^ 
capacity  for  consuming  fata.      Theae  and  other  idio8yncra8ie8,  sueh   asfl 
inabihty  to  eat  the  smallest  particle  of  an  egg  mthout  Bufifering,  must  ™ 
be  recognised  and  respet^ted  when  tliey  are  aacertained  to  be  well  founded. 
With  the  mid-day  meal  fruit  in  aeason,  either  cooked  (8axin  being  added 
if  8weetening  ia  necessary)  or  in  the  natural  state,  may  be  aUowed.     Cheese 
is  apt  to  prove  indigeatible  ;  but  aome  patienta  have  a  surprising  facility  in 
digesting  it,  and  to  them  a  amall  amount  may  be  allowed  along  with  butter, 
but  on  no  account  ia  bread  or  biscuit  to  be  taken  along  with  it     At  five 
o'clock  a  Gup  of  pure  Chinese  tea,  8\veetened  %vith  8axin,  may  be  taken,  hut 
no  hread  or  hiscidi  on  any  aceouni.     At  7  or  7.30  F.M,  the  evening  meal 
ia  taken,  and  ahould  be,  in  principle,  praotically  a  repetition  of  the  niid-day 
meal;  only,  if  chop  has  formed  the  latter,  fish,  or  fowl,  or  a  joint  may 
constitute  the  former,  and  ao  on.     Green  vegetables  are  to  be  taken  again, 
Patients  often  dem  ur  to  taking  green  vegetablea,  under  the  impression  that 
these  increase  tympanite8.     Thia  is  not  the  wTiter's  experience  when  carbo- 
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h^dratea  are  at  the  same  tirne  withheld.  There  is  no  great  objection  to  a 
double  course — say,  fish  and  a  joint, — or  occasionallj  a  smail  quaotity  of 
clear  sonp  may  precede  the  jomt,  tish,  or  fbwl,  as  it  happeas  to  ba  Fniit 
may  follow ;  cheese  is  perhaps  betfcer  avoided.  These  three  emall  mejila  will 
usiiaUy  be  abundanee  for  the  cardiac  Bulferer ;  more  he  probably  could  not 
utilise,  even  though  he  were  capable  of  properIy  digesting  it,  The  writ6r 
used  to  feed  his  patieots  more  largely  than  experience  has  aince  taught  him 
to  be  deairabla 

A  glasB  of  whisky  or  brandy  in  half  a  tumbler  of  hot  water  about  eleven 
or  twelve  o  clock  will  often  lielp  the  patient  to  a  good  night,  but  on  710  aecount 
must  a7iy  biscuii  or  bread  be  taktu  aloiig  tirith  it.  In  the  caae  of  the  so-called 
working  classes  the  writer  is  continually  contending  against  the  terribld 
"  tea-meal "  that  patients  of  this  class  are  so  reluctant  to  give  up.  In  a  cIslba 
somevvhat  higher,  tliis  same  meal  is  made  stili  more  noxiou9  by  some  nitro- 
genoufl  elemeni»  of  food  being  thrown  iti — fish,  chops,  and  the  like — to  form 
in  the  stomach,  amid  a  large  amount  of  liread  and  butter,  and  tea  and  jam, 
a  mam  indeed  weU  calculated  to  frustrate  the  efforts  of  the  most  potent 
juice  to  act  upon  it.  The  writer  has  long  abandoned  the  names  "  dumer " 
and  '*8upper"  for  the  niid-day  and  evening  meals,  which  are  simplj  so 
termed ;  lie  is  con\iiiced  that  oiir  working  classes  would  live  healthier  lives 
ii*  they  deferred  Ihe  principal  meal  of  the  day  till  evening — 8ay,  till  an  hour 
after  their  returo  from  work,  wliich  hour  is  well  sjjent  in  reposa  He 
has  been  told  that  the  priucipal  meal  is  requisite  in  the  middle  of  the 
day  in  order  to  Biipply  strength  and  energy  for  the  labour  of  the  day. 
The  taking  of  a  »utaU  nutritious  meal  in  the  middle  of  the  day,  and  the 
reservation  of  the  principal  meal  till  the  day*8  work  is  over,  would  in  his 
opinion  be  a  much  better  8ystem,  a  substantial  breakfast  being  of  eouise 
requiaite. 

^Vfl  already  stated,  it  is  astonishiug  how  well,  in  many  heart  caaea^  the 
digestive  power8  are  retained  even  in  the  presence  of  considerable  portal 
congestion,  nay  almost  to  the  end  of  the  čase,  Bnt  portal  congestion 
unque8tionably  implies  a  proneness  to  catarrhal  inflammation  of  both 
fitomach  and  bowelB,  It  ia  in  the  čase  of  the  former  organ  that  this  pro- 
cesa is  most  evident — the  patient  losing  aU  appetite  and  then  vomiting  his 
food.  (The  jx)83ibilifcy  of  digitalis  being  a  fattor  in  the  sickness  must 
iways  be  borne  in  mind.)  For  tliifl  condition  medicinal  treatment  alone 
ATaila  little.  Large  doses  of  subnitrate  of  bismuth  constitute  probably  the 
best  form  of  it,  but  in  a  severe  attack  deprivation  of  ali  food  by  the  mouth 
is  n6ce8aary,  nutritive  auppositories  or  enemata  being  g^ven  per  rectum. 
In  anj  čase  the  food  taken  by  the  mouth  should  be  Umited  to  milk,  and 
this  is  best  peptonised,  as  there  can  be  very  Uttle  digestive  power  in  the 
Stomach  during  catarrh,  Fermented  milk  or  "  koumiss'^  (originally  mare'8 
tnilk)  will  often  be  retained  when  ordinary  milk  is  rejected.  But  it  fails 
in  a  certain  proportion  of  cases,  and  then  there  is  no  alternative  but  to  let 
the  stomach  have  absolute  rest  for  a  tirne ;  UHually  twenty-four  or  fortj- 
etght  bours  suffice  for  recovery.  Čare,  of  course^  must  be  exercised  in  the 
voeuaiption  of  nourishment  by  the  stomach — only  bland  fluids  in  small 
qft&ntities  at  a  tirne  are  at  first  permisaible. 

MentioD  must  be  made  of  an  aWIute  milk  diet  in  the  treatment  of 
beart  caaes,  especially  those  associated  with  high  arterial  tension  and 
kidnej  disease.  This  treatment  is  only  applicable  to  the  patient  confined 
to  bei  It  would  seem  that  the  prclducts  of  metab<ilism  arising  during 
milk  diet  and  lest  are  much  less  toxic  than  those  produced  vrhile  ortUnary 
diet  and  ezercise  are  being  taken;  and  as  a  oa&sequence  the  vaacular 
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tendon  declines,  an  importaot  niatter,  seeing  that  it  directlj  concerns  the 
he8U't.  No  doubt  anotlier  element  in  the  good  efifects  of  the  treatment  is 
the  Bpeedj  wa8hiiig  away  of  any  toxic  products  of  metaljolism  there  may 
be.  A  tendency  to  coostipation  eau  easily  be  obviat^d  by  Lixative  drugs, 
But  few  patieots  will  or  cau  continue  the  treatment  long. 

It  is  Buch  a  common  practice  to  give  fr€quent  purgatives  in  heart 
diBoaae,  that  it  is  U8ually  hard  to  diaaasociate  catarrh  of  the  bowek  from 
their  action.  Moreover,  the  mucous  membrane  of  the  intestines  in  a 
severe  heart  čase  is  siire  to  be  exposed  to  the  veuous  etasia  of  the  portal 
By8tem»  Notw]thstandiog,  it  is  not  often  that  diarrboia  calls  for  treatment, 
a  moderate  loosenesa  being  uaiially  considered  desirable.  It  must  be  re- 
membered,  however,  that  any  approach  to  acuteness  of  the  catarrhal  pro- 
cesa is  apt  to  exert  a  depreasing  influence  upon  the  heart ;  while  lxequent 
actions  of  the  bowela  imply  exertion  on  the  part  of  patienta  who  do  not 
use  a  bed-pan.  These  considerations  lend  additional  importance  to  the 
dietetics  of  heart  disease,  and  the  writer  beUeves  tliat  tympanites,  bo  dis- 
tresaing  to  many  sufferera  from  fche  diflease,  is  large!y  promoted  by  exce88  of 
carbohydrate8 — the  UBually  innoc43ntly  regarded  rio«  pudding  and  its 
kindred— while  well-boiled  green  vegetables  and  even  fniit  may  be  taken 
with  impuiiity  provided  fchey  are  taken  with  nitrogenoua  food  alooe.  It  is 
a  remarkable  fact  that  casea  of  obstinate  ohronic  tropical  dy8entery  after 
resiBting  ali  medicinal  treatment  are  sometimes  cured  expeditioualy  and 
permanently  by  the  consumption  of  large  quantiti0S  of  fruit,  apples,  etc, 
The  permisaion  to  take  friiit  may  seem  to  be  oontrary  to  the  principles  of 
diet  alreudy  laid  down,  but  a  patient,  vvhoae  atarchy  food  and  cane-sugar  is 
aa  much  reduced  as  has  been  advised  in  heart  cases,  can  coosume  the  glucose 
of  fruit  with  as  much  impunity  as  the  patient  on  milk  diet  consumes  his 
lactose.  We  are  not  dealing  with  diabetic  patienta,  though  an  apparent 
sngar  reaction  is  Bometimea  obtained  in  the  urine  of  cardiac  patienta; 
generally  it  is  due  to  exee3s  of  uric  acid,  or  the  prevsence  of  some  abnormal 
body,  aa  glycuronic  acid ;  sometimes  really  to  glucose.  When  we  consider 
the  disorder  of  the  Uver  that  miiat  result  from  heart  diaeaae,  it  is  surpriaing 
rather  that  glycosiiria  ahonld  be  so  rare  than  that  it  should  occur  occaaion- 
ally  in  the  urine. 

Medimnai  TreatmeiU. — ^We  have  next  to  consider  in  detail  the  treat- 
ment of  heart  disease  by  drugB,  The  povverful  and  toxic  remedies  that  act 
directly  on  the  heart  muscle  itself  must  of  necessity  have  tlie  tirst  plače 
in  the  conaideration  of  theae  remedies.  One  may  be  Btiid  to  hefaHU  prijiceps 
— a  giant  among  the  reat^ — namely,  digitalia,  which,  take  it  ali  and  ali,  has 
no  rival,  A  knowledge  of  the  peculiarities  of  action  of  this  remedy,  which 
include  the  Blowneas  of  the  eatabliahment  of  its  diuretic  eflects,  its  cumula- 
tive  propertiea,  by  virtue  of  which  ita  action  ia  maintained  for  a  considerable 
tdme  after  ita  administration  has  ceased,  and  its  double,  in  a  aense  antago- 
nistic  action^  at  the  same  time  on  both  the  heart  muscle  and  the  periphera! 
arterioles,  is  of  immense  importance  in  the  employment  of  digitalia  in 
practice.  The  efifect  desired  is  a  tonic  one  on  the  heart  muscle,  the  best 
indication  of  the  achievement  of  vvhich  ia  an  increase  in  the  flow  of  urine 
8teadily  maintiiined  for  se  ver  al  daya  And  once  for  aU,  let  it  be  clearly 
understood  that  it  is  the  hmrt  muscle  and  not  any  lesion  there  may  be, 
that  ia  influenced  by  the  drug,  The  writer  has  ab3olutely  no  faith  in  the 
auitableness  of  the  remedy  in  caaes  of  one  leaion,  and  in  its  unauitableness 
in  caaes  of  another  lesion,  Such  views,  he  thinka,  have  Badly  often  led  to 
the  withholding  of  digitalia,  when  it  constituted  the  only  hope  of  the 
redemption  of  the  caae.     Aortic  incompetence  and  mitral  stenosis  are  the 
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Bj^iro  leaions  in  regard  to  whicli  purelj  theoretical  conaiderations  have  beea 
|pIIowed  to  exert  such  a  grievoua  inlliteDce  on  practice. 

With  regard  to  tlie  former,  tlie  writ4*r  can  Diily  entlorse  the  view  of  his  old 
master,  Dr.  G.  W.  Balfour^  /iiui  mainlain  that  aortie  incom^tence,  far  frorn  atlbrd- 
m^  caseg  that  are  unsuitable  for  the  administration  of  digitalis,  supplies  t\w  most 
brilliant  examples  of  its  curative  effects.  He  would  go  further,  ancf  atld  that  on 
calm  reflection  theorv  itself  bears  oat  the  actual  clinical  experience  of  the  treat- 
ment  of  cii-se«  of  the  Icind  by  digitalifi,  Aortic  ineorapetence  is  the  lesion  of  ali 
others  whose  eflects  fall  directly  upon  the  left  ventricle,  the  uiost  powerful  pari 
of  tlie  heart  umscle,  and  whea  we  give  di^tali«  under  the  circuinstances  we  ged 
its  effecU  exerted  in  chief  force  just  wh*3re  it  it*  most  wantecl  In  niitral  stenosiA, 
a  better  čase  for  the  view  he  haa  conderaned  the  wnter  adniita  can  be  madc  out : 
for  in  its  cajae  we  have  no  powerfiil  inuscle  wall  in  the  chamber  fir&t  concerned 
to  inflaence  and  stimula  te.  Before  we  can  bring  increased  muacle  vigour  to  bear 
on  the  obstruction  the  pu1monary  circulation  mnsi  be  congested,  and  aft^r  all^ 
the  right  ventricle  is  at  best  wretchedly  weak  in  comparison  with  the  left 
ventricle.  Moreover,  in  the  earlier  stagea  of  the  lesion  the  pulse,  as  we  have 
found,  is  one  of  considerable  tenaion,  the  sphyraoKrain  displaying  a  well-developed 
tidal  wave.  But  practical  experience  overrioea  tnese  considerationa*  The  study 
of  cases  of  mitral  st«?nosis  to  tneir  end  brings  fresh  strength  to  the  belief  in  the 
practical  usefulness  of  digitalis,  for  in  the  vast  majority  of  cases  the  le/t  venlncU 
M  enlargtd,  When  this  unquestiouabl€  fact  is  explained  in  as  unquestionable  a 
raanner,  the  writer  is  prejpared  to  reconsider  his  position  in  regard  to  the  efficacy 
or  hannfulne&s  (for  if  it  ooes  not  do  good,  so  powerful  a  remeay  cannot  be  siinply 
inoperative)  of  digitalis  in  mitral  stenosis.  The  writer  cannot  too  jttrongly  con- 
demn,  however,  the  custom  of  giving  digitalis  as  soon  as  the  lesion  of  mitral 
stenosis  Is  disoovered,  and  while  there  are  practically  no  8ymptoms,  and  there  is 
a  regular  and  almost  too  high  pulse  tension.  But,  of  oourse^  in  every  fonn  of 
heart  disease  it  is  the  evidence  ot  muMcU  failure  that  alone  constitutes  the  j  usti - 
tication  of  the  use  of  digitalis  and  the  other  drugs  of  itfi  class.  The  pernicious  nabit 
of  giving  such  drugs  as  soon  as  a  lesion  is  discovered  is  to  bo  furtner  condemned, 
in  that  it  probably,  ao  to  speak,  "spoils  the  case,"by  habituating  the  heart  niusele 
lo  its  in6uencei  in  such  a  way  that  when  the  tirne  coines  for  actual  musele  failure 
>mxxd  for  tlie  physiologica]  effects  of  such  drugs  being  legitimately  soughL  the 
heart  muscle  hsk  been  so  rendered  abnonnal  with  regard  to  theni  that  on]y  an 
abnormal  response  can  be  forthcoming.  These  remarks  are  meant,  of  eourse.  to 
app]y  chieflj  to  digitalis,  but  the  same  meddlesomeness  may  make  use  of  otber 
tooLs. 

In  certain  of  the  lower  animab  death  from  digitalis  poisonin^  is  anociated 
with  t<?tanic  oontraction  of  the  heart,  which  of  course  brings  the  arculation  to  a 
standsttU  quite  as  etfectually  as  the  most  complete  paralysis,  but  in  the  humaii 
subjcet  aH  post-mortem  evidence  goes  to  show  that  the  ventrieles  are  paraly«^ 
and  not  tetanic  when  death  occurs  under  the  influence  of  digitalis.  NcvrrthelaM 
the  foct  need  not  shake  our  faith  in  digitalis  as  a  muscle  stimulant^  itiasmuch 
aa  with  most  active  drugs  the  escessive  action  is  the  opposite  in  natura  from  the 
le^bla  and  moderate«  and  ^^stimuJation  followed  by  paialysia"  is  an  oft-told  tale 
in  dMcriptions  of  the  efifects  of  pobons. 

When  we  overdo  the  eflects  of  digitalis  it  is  paraljsis  and  not  spasm  of 
the  heart  that  we  must  apprehend,  but,  most  fortunatel^,  in  oae  senae 
digitelifl  is  the  safest  of  poisons  inasmuch  as  it  givea  to  the  ohtertafU  pro- 
iMged  and  emphatic  waniiQg  when  it  is  being  pushed  too  far.  This,  how- 
e?er,  is  abeolately  true  of  cases  in  which  rest  in  bed  ta  insistad  upon« 
When  digitalis  is  given  to  patients  "  going  about/'  as  the  phnae  ts«  it 
mnst  be  given  in  exceedingl7  nnall  doee  and — what  is  more  importAiit 
even — in  ahori  caursšs.  That  is  to  Bay,  the  drug  mtist  be  intennitted  for 
tereral  dajrs  lietween  each  courBe,  for  ite  eflects  take  a  oonsiderable  tirne  to 
poas  oSI  There  are  few  druga,  however,  that  in  tfaeir  administrstion 
raqtt]ro  so  much  carefulneas  on  the  fiart  of  the  practitioner  aa  digitiJiR 
It  is  oieeBBttry»  therefore,  that  we  shoiild  oonaider  the  moda  of  afplžatfctai 
ot  tiie  remadj  in  aome  detail,  for  misoaed  it  becomaa  a  daagaioiia 
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peculiarlj  dangerous  in  tlie  fact  that  the  sjmptoms  of  poieoning  maji 
readily  be  overlooked  until  the  sudden  lethcU  termiTiation  of  the  case^  and 
in  that  the  patient  may  be  poisoned  imtkout  evtr  having  taken  a  single  dose 
bm/ond  that  rightly  laid  dmon  hy  authorit^  as  safe.  The  drug  is  "eumula- 
tive,"  aa  it  is  termed ;  its  toxic  effects  are  developed  by  prolongation  of 
adniinistrafcion  in  smali  and  in/re^uent  doses,  without  the  interv^ention  of  a 
pause  8ufficiently  long  t*J  permit  of  the  elimination  of  its  influence.  In 
many  cases,  fortuiiately,  vomiting  and  abdominal  pain  give  wamiiig  of  over- 
action,  while  the  pidse  iisually  becomes  8]ow  and  oftan  bigeminal  or 
irreguhir.  But  the  careful  practitioner  will  seldom  let  the  adminiatration 
proceed  so  far  as  the  production  of  thiB  conditiou,  for  he  will  anticipate  and 
obviate  its  oecurrence.  Ali  the  official  preparations  of  digitalis  are  reliable 
enough,  and  it  is  hard  to  choose  between  them.  The  tincture  is  probably 
most  freqtiently  used,  but  the  infnslon  seems  to  be  the  most  active  pre- 
paration.  The  powdeTed  leaves  are  admirable  for  a  method  of  adminiatra- 
tion, similar  to  that  to  be  immediately  re<xjmmended  with  regard  to  a 
French  preparation  that  the  writer  bas  used  for  many  yearB  almost  to  the 
exclu8ion  of  the  official  preparations.  He  bas,  however,  employed  thiB 
preparation  Bimply  for  the  sake  of  convenience,  and  not  because  he  believes 
that  it  possesses  any  inherent  virtuc  absent  in  the  ordinary  preparations. 
Of  the  activities  of  the  crude  drug  it  may  be  aaid  to  possess  both  the  best 
and  the  wor8t — the  most  poten  t  and  most  ciimiilative.  Tbis  preparation  is 
the  granule  of  M.  Nativelle  of  Pariš,  containing  ^J^  of  a  grain  (or  |  of  a 
miUigramme)  of  "  cheniically  pure  cry3tallised  digitahne.*'  In  to  the  que3tion 
of  the  precise  nature  of  tbis  active  principle  the  \^Titer  will  not  enter,  but 
with  regard  to  its  activity  and  ita  equal  distribution  in  the  grannles  he 
has  had  large  experience.  M.  Nativelle  makes  also  a  8yrup  of  digitaline, 
each  t-easpoonful  of  which  is  equivaleut  to  a  granule,  and  contaias  tt}-^ 
grain  of  "cry8talh&ed  digitaline."  This  is  a  convenient  preparation 
for  use,  when  a  smaller  dose  than  ordinary  is  reqiiired,  as  in  the  čase 
of  childjen. 

When  the  writ€r  first  began  using  the  granules  of  Nativelle,  he  be- 
Ueved  the  statement  that  one  granule  wa8  equivalent  to  ten  minims  of 
tincture  of  digi tališ,  B*P*,  and  therefore  that  a  granule  may  be  ad- 
miniatered  preciBely  in  the  same  way  as  he  then  was  in  the  habit  of 
administering  the  tincture,  that  is  to  say,  three  times  a  "  day/'  equivalent 
to  three  doses  in  twelve  honrs  instead  of  twenty'four  honrs,  or,  one  may 
8ay,  every  four  hours  during  the  day  proper,  and  none  at  ali  during  the 
"  night,"  or  remaining  twelve  hours.  The  result  vvas  almost  invariably  toxic 
sjmptoms,  BO  that  for  a  considerable  tirne  he  gave  up  the  use  of  the 
granules  altogetber.  E viden tly  the  granule  consisting  of  one  ingredient  of 
the  cnide  drug  and  the  official  preparations  of  the  latter  should  be  regarded 
as  incomparable,  and  even  of  the  latter  it  ie  a  faulty  mode  of  administra- 
tion  to  give  three  doses  in  the  first  twelve  hours  and  none  at  ali  in  the 
second  twelve  houra  When  it  is  deaired  to  "  push  '*  quickly  the  action  of 
digitaUSi  three  granules  may  be  given  in  twenty*four  hours,  but  each  must 
be  given  after  an  interval  of  cight — not  four — hours.  Usuallj,  howev©r, 
one  granule  in  twelve  hours  is  amply  sufficient — two  a  day.  Even  thia 
nuraber  can  »eldom  be  continued  long  with  advanfcage,  and  uBually  in  a 
very  few  day8  one  granule  in  tvventy-four  hours  Bufficex^.  In  a  few  days 
more  the  drug  may  be  stopped  altogetber,  or  intermitted  for  forty-eight  or 
aeventy'two  hours  according  to  circumatances,  The  dose  must  ne  ver  be 
increased  after  the  administration  has  continued  for  some  time,  a  rnle  the 
nece8sity  of  \vhich  is  obvious  from  the  cumulative  property  of  the  remedy, 


HEAET,  MTOCABDmM  AND  KNDOCAEDIUM 


437 


^ 


^ 


and  the  dose  most  alwa]rs  be  dimmiahed  as  the  couise  proceeda  for  the 
aame  reasoti. 

Tbe  quantit7  of  urine  passed  bj  the  patient  forms  hj  fiur  the  bat 
goide  to  the  effects  of  digitalis,  and  with  reference  to  it  we  muat  bear  in 
mind  that  digitalia  is  a  8low  diuretic,  requiring  at  least  fortj-eight  or 
8eventy-two  hours  for  the  production  of  poljniria,  Thus  if  a  patient,  on 
the  day  after  the  one  on  which  digitalis  was  first  administered,  geta  a  pro* 
fuse  diuresis,  &uch  diuresis  cannot  be  attributed  to  the  drug ;  aH  esperienoe 
is  oppoeed  to  such  a  diuresis  being  the  effect  of  the  drug,  in  ali  probabilitj 
it  ie  "  spontaneous "  or  the  effect  of  rest  But  if  the  diuretic  effect  of 
digitalis  is  nerer  obtained  promptlj,  it  is  occaaionallj  delafed  for  a  con- 
siderable  number  of  daja  A  curious  experienoe  is  the  foUowing :  a  patient 
haa  been  taking  digitalis,  sajr  for  ten  dajre,  while  there  haa  been  no  material 
increaae  of  the  urine-flow,  and  the  practitioner,  despairing  of  suocesa^ 
stops  the  remedj,  and  ordera  a  drug  without  diuretic  property,  aajr  liq, 
strjchnife,  when,  to  his  surprise,  within  seventj-tvvo  hours  after  the  last 
dose  of  digitalis  a  profuse  diuresis  sets  in.  Such  an  occurrenoe  is  hj  no 
means  rare,  and  indicates  that  the  administration  of  the  drug  bas  been 
pushed  too  far,  its  effects  being  possiblj  exerted  specially  on  the  arteriolee, 
which  become  too  much  oontracted  in  the  kidnejs  to  permit  of  a  diuresis 
which  is  rendered  possible  only  when  the  vessels  have  relaxed  to  some 
extent  undar  the  diminlshing  influence  of  the  drug.  The  possible  advan* 
tage  of  oombining  a  vaso-dilator  with  digitalis  will  be  referred  to  later, 
Wnen  a  diuresis  is  thoroughly  established  it  ib  well  to  diminish  the  doae 
of  digitalis,  or  to  give  the  same  doee  less  &equently,  seeing  that  its  effects 
thereby  will  be  efficiently  maintained,  while  the  risk  of  them  being  over- 
eserted  is  obviated.  The  most  difficult  questioD  is,  what  to  do  with  regard 
to  continuing  the  administration  in  cases  in  which  there  bas  been  no 
responae  by  diuresis  at  ali,  If  in  doubt,  the  rule  should  1:ie  to  in  termit  the 
drug  for  at  least  a  couple  of  dajs  and  probably  longer.  The  desirableneas 
of  resuming  the  drug  or  replacing  it  will  then  have  to  be  oonsidered  afresh. 

Stbopeanthus  jlnd  otheb  Cardiac  Bejcsdies 

The  drug  that  uiidoubtedly  ranks  next  after  di^talis  in  the  treatment 
of  heart  disease  is  stropbanthus,  U8ually  preseribed  m  the  form  of  tincture, 
From  expenmental  results  it  would  seem  to  have  an  advantage  over 
digitalis  in  some  respects,  eierting  less  influence  on  tbe  peripheral  circula- 
tion  ID  the  direction  of  contraction  of  the  arteriolea  It  is  not  quite  clear^ 
however,  that  this  is  an  uDqualified  gain  ;  moreover,  we  have  found  that  the 
results  of  the  eiperimentalist  in  his  laborator}'  and  of  the  phyBician  in  his 
wmrd  an?  not  entirely  in  accord  with  regard  to  auch  a  decisive  que8tion  as 
that  having  reference  to  the  ultimate  eOeets  of  digitalis  upon  the  heart :  in 
fact  as  to  whether  the  heart  under  the  fuU  influence  of  this  drug  is  found 
after  death  in  8ystole  or  dlastole.  Of  one  thing  the  WTiter  is  convinoed  from 
tUB  own  clinical  observations,  and  it  is  this :  that  in  the  čase  of  patienta  wbo 
aiB  admitted  to  hot^ital  mth  low  arterial  tension,  and  who  ultimat6ly  re- 
oorer  a  high  degree  of  arterial  tension,  the  diuresis  that  is  the  indication  of 
the  suooessful  administration  of  digitalis  precedes  in  the  great  m^jority  of 
eaioffl  the  recoveij  of  arterial  tension. 

Stropbanthus  seems  to  be  certainly  a  less  cumulative  drug  than  digitalis^ 
but«  if  its  administration  be  long  continued,  similar  toxic  s^mptoms,  includ* 
ing  abdominal  paio,  vomiting,  and  irregular  action  of  the  b^rt,  aro  ant  to 
be  daveloped    The  wnter  poaseaBes  obam  to  ihow  that  sometimes  stropnan- 
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thus  will  succeed  atler  digitalia  lias  apparentlj  faOed  to  produce  a  diureeis, 
and  vice  versa.  In  the  former  Gase,  however,  it  is  at  least  open  to  qu68tion  if 
the  intlnence  of  the  digitalis  haa  not  had  a  ahare  in  the  result,  He  has  not 
found  stroplianthua  iiseful  in  irregular  action  of  tlie  heart  per  se ;  he  has 
thought,  iudeed,  that  it  at  times  aggravated  the  irregularity.  He  has, 
inoreover,  been  quite  unahle  to  formulate  rulea  Ibr  guidance  in  the  prefer- 
ence of  strophanthus  and  digitalis,  and  he  recalln  one  caee  of  grave  damage 
to  the  Diitral  val  ves  and  niuch  dilatatiou  of  the  heart  in  a  rheumatic  girl,  in 
which  digitalis  always  taUed  to  beneht  in  the  slighteat  degree,  while  Btro- 
phanthua  as  regnlarly  \vaa  followed  by  the  best  results,  the  experiment  being 
repeated  on  eeveral — manj — occaaiona  during  the  long  period  of  the 
patient'8  residence  in  hospitaJ.  It  may  be  added  that  the  pulse  tension  wa8 
verj  low,  altogether  in  oppoaition  to  theoretical  considerations  concerning 
indications  for  the  preference  of  strophanthua. 

There  are  numerous  drugs  capable  of  producing  diuresia  in  liearfc  disease, 
which  are  seldom  given  a  fair  ehanee,  seeing  that  thej  are  only  used  after 
digitalis  at  least  has  failed,  and  often  after  both  digitalia  and  strophanthus 
have  done  so :  convallaria,  apocjoum,  scopariiis,  etc. 

Then  tliere  is  the  series  of  druga  that  seem  to  act  on  the  kidney,  rather 
than  the  heart  in  the  production  of  tliuresis — diuretin  (Knoll)  is  probably 
the  beat  example  of  this  class.  The  writer  recalls  an  exceedingly  grave 
čase  of  aortie  incompetence  which  seemed  steadily  going  from  bad  to  worse 
in  apite  of  digitalia,  strophanthus,  etc,,  but  in  which  there  wa8  the  remark- 
able  (under  the  circumstancea)  fact  of  the  abaence  of  even  a  trace  of  albumin 
from  the  urine.  Basiug  his  action  on  the  souodness  of  t!ie  kidneja,  he 
ordered  diuretin— 2  grs.  every  hour^with  the  result  of  establishing  a  pro- 
fuse  and  long-maiutained  dioresis,  which  remo%^ed  ali  dropsj  and  enabled 
the  patient,  to  the  maiTel  of  phy8icians  and  nni-ses  alike,  to  leave  the 
hospital  for  \nn  owo  home,  much  relieved  In  casea  neither  eardiac  nor 
renal,  again,  he  haa  found  the  drug  useful  in  setting  up  a  diureaia  for  the 
pnrpose  of  remoTing  local  dropaies  of  intlauimatory  origin,  as  pleuritic 
efiusion.  Sometimes  the  drug  producea  sickness,  which  preventa  the  con- 
tinuance  of  its  use.  It  is  the  dinretic  of  ali  others,  Avhoae  effecta  the 
writer  has  been  able  repeatedly  to  reproduce  at  intervvals.  It  is  probable 
that  diuretin  acta  speciallj  bj  stimnlating  the  kidney,  and  the  writer 
belieTes  that  he  haa  seen  it  twice  produce  ha^maturia  in  cases  of  tubular 
nephritis,  as  if  by  over-stimulation.  Citrate  of  caffeine,  to  which  diuretin 
is  closely  related,  is  another  drug  that  acta  principally  on  the  kidney  ;  most 
adniirable  rcsults  are  sometimes  obtained  by  its  use,  but  it  is  8om6what 
capricioua — or  perhapa  Beeniingly  capricious— in  its  effects,  of  which  we  have 
not  yet  a  perfect  knowledge. 

In  considering  the  records  of  the  past  concerning  the  treatment  of  heart 
disease,  one  cannot  fail  to  be  struck  by  the  high  plaee  among  remediea  given 
by  the  old  phjsicians  t^  purgatives.  That  theae  \vere  often  used  to  the 
detrhnent  of  the  patient  eannot  be  doubted,  but  it  is  no  lesa  certain  that 
our  fbrefathers,  who  were  keen  obaervera,  based  their  practice  on  a  meaaure 
of  experience.  At  the  present  tirne  it  is  discrimbiaiion  m  the  use  of  pur- 
gatives  that  is  the  desitleratum.  Such  diat^rimination  must  be  based  chieflj 
upon  the  condition  of  the  pulse,  or„  to  put  the  matter  more  precisely,  upon 
the  arterial  tension.  It  cannot  be  too  stronglv  insisted  upon,  that  the  finger 
muat  not  be  truated  to  indicate  the  degree  of  vasenlar  tension  \dth  abso- 
lute  jjrecision,  while  a  si?hygmogram  can  be  taken  easily  within  five 
minutes  even  in  difficult  cases,  and  at  onee  indicates  the  nature  of  the  pulse 
with  which  we  have  to  deaL     It  is  necefisary  bere  again  to  refer  to  the  fact,, 
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already  previouslj  emphaaised,  that  a  high  degree  of  tension  m  not  rarely^ — 
not  pos8ibly — but  is  commonly  associated  with  a  kbouring  failing  heart 
No  doubt,  providcd  the  cardiac  failure  be  progreeaive,  so  wiU  be  progreasive 
the  loweriiig  of  arteiial  teiision,  but  the  prooees  maj  be  a  long  one,  and  of 
immense  importanoe  is  the  fact  that  the  patient  maj  not  survive  it* 

That  a  sbarp  purgative  bj  its  action  tends  to  reduce  arterial  tension  is 
certain,  and  we  ciinnot  be  snrprised  that  it  is  so,  in  view  of  the  tremendons 
intluence  exerted  bj  the  state  of  the  vaso-motor  nervoiis  mechaniBm  of  the 
abdominal  vascular  sjstem  upon  the  distribution  of  the  blood  as  a  whole,  as 
we  see  that  iafluence  exerted  after  snrgical  shoek  The  mere  contemplation 
of  Buch  an  influence  maj  well  give  us  pause,  when  we  think  of  ordering  a 
eharp  purge  in  an  advanced  cardiac  čase  with  the  pulse  flickering  at  the 
wrist.  Few  medical  practitioners  of  large  experience  can  look  back  over 
manj  jears  without  rocalling  the  disastroiis  effects  of  a  purgative  given  when 
the  heart  wa8  verj  weak,  and  it  need  not  be  a  *'  diseased  heart "  in  the 
ordinarj  acceptation  of  the  term.  Even  the  use  of  an  enema  under  like 
circumstanoes  is  well  known  to  be  rarelj  followed  bj  disastrous — even 
lethal— conBequencea.  These  remarks  must  suffioe  to  wam  the  reader 
against  the  indiacriminate  use  of  sharp  purgatives.  On  the  other  hand,  in 
cadea  of  high  arterial  tenaion  with  labouring  heart,  thej  bring  much  aid  to 
the  overburdened  orgsin  bj  hghtening  its  load,  and  no  doubt  help  to  clear 
the  blood  of  injurious  toxinB. 

Space  will  not  perniit  our  oonsidering  the  classes  of  purgatives  seriatim, 
and  we  will  refer  onlj  to  speeial  drugs  and  compoundk  Few  purgatives 
csan  rival  thepulv,  Jalapse  co.  of  the  B,P.,  which,  however,  at  least  in  hospital 
pmctice,  has  to  be  given  in  larger  doses  than  the  oflficial — 60  grains  V>eing 
not  at  aH  too  much  in  manj  caaes.  Sir  William  Broadbent  lielieves  that 
mercurj  bas  speeial  virtue  in  lowering  arterial  tension,  and  in  this  relation  its 
well-known  antiseptic  power8  in  relation  to  toxinsin  the  alimentarj  canal  is 
worthj  of  note.  On  theoretical  grounds  the  sallne  purgatives  maj  be  tbought 
to  be  specialljappUcable  in  the  treatment  of  heart  disease,  as  the  finee  e^udation 
of  fluid  thej  occasion  into  the  intestine  must  reheve  the  congestion  of  the 
portal  circuktion  and  of  the  liver.  For  this  purpoee  thej  ought  not  to  be 
admimstered  largelj  diluted.  But  when  given  alone  thej  do  not  stimulate 
the  peristaltie  movements  of  the  bowel  sutlicientlj  to  ensure  the  quick 
removal  of  the  exuded  fluid,  so  that  it  is  actnallj  possible  that  this  maj  be 
later  reabsorbed  into  the  vessela.  It  is  desirable,  therefore,  to  combine  the 
Btiliues,  of  which  sulphate  of  magnesium  is  the  one  most  eommonlj  used  in 
tlie  trejitment  of  heart  disease,  with  some  drug  capable  of  stimulating  the 
V>owel  to  inereased  peristalsis.  The  "  black  driaught "  of  most  hospitals  is 
some  such  combioation,  to  which  a  carminative  is  added.  One  sharp  purge 
18  better  than  the  frequent  repetltion  of  less  active  ones ;  we  hold  that 
patients  with  heart  disease  should  not  be  exhau9ted  and  their  hearts  thus 
BtUl  further  debiHtated  bj  frequent  or  continuous  purgation.  The  great 
indication  for  purgation  is  high  arterial  tension,  and  the  luanj  forms  of 
cardiac  failure  ao  aasociated  no  doubt  formed  the  groiind  on  which  the 
common  pnictice  of  pur^tion  in  heart  dLaease  was  based,  that  is  to  saj,  it 
is  in  casesof  this  kind  that  the  Itest  results  are  obtained  from  purgatives. 

There  ia  ono  remedj  that  so  stronglj  makes  for  righteousncass  in  treat- 
ment that  it  cannot  possiblj  be  ignored  in  an  aocount  of  the  management 
of  cardiac  csses: — It  is  morphine  administered  hjpodennieallj,  and  usuallj 
guarded  bj  a  minute  dose  of  atropbic.  Nevertheless,  it8  use  in  din^N-ted  to  the 
relief  of  one  <li8tre8sing  sjmptoni  onlj  of  cuinliac  failure,  and  not  to  the 
restoration  of  the  circulation.     The  »jmptom  in  cjuestion  is  dtfspntm — the 
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8ymptom  which  surpasses  even  angina  peetoris  as  a  cause  of  suffering  wher 
we  regard  its  frequency  and  duration  in  eomparison  with  those  of  angina. 
To  Dr.  Cliffbrd  Allkitt  we  are  iiidebted  for  the  introduction  of  this  precious 
remedy.  It  shoiild  always  be  given  hypodennically,  and,  as  a  rule,  com- 
bined  witli  atropine.  It  is  impossible  to  laj  down  rules  in  detail  as  to  dose. 
The  treatinent  Bhould  be  begun  with  infinitesiinally  small  doses  in  order 
to  see  how  the  patient  bears  it,  and  then  it  k  easy  to  increase  the  dose  up 
to  the  point  of  afibrding  leliei  \vithout  incumng  rislc  The  freqnency  of 
albuminiiria  in  cardiac  cases  without  serious  impHcation  of  the  kidneys 
miiBt  be  borne  in  mind.  Moreover,  in  the  distressiiig  dyBpnoea  of  the  car- 
diac failuro  of  actnal  Bright's  disease  the  writer  has  repeatedly  found  the 
remedy  to  act  like  a  charm,  and  to  prolong  hfe  in  comparative  comfort* 
only  in  cases  of  the  kind  an  exceediBgly  small  dose,  say  ^  of  a  grain  well 
guarded  \rith  atropine,  miist  be  used  at  fir-st,  thoogh  it  wiil  often  be  fomid 
that  J  of  a  grain  of  morphine  can  be  given  with  perfect  safety  and  with 
perfect  elfectiveness.  Blocking  of  the  bronchial  tubes  with  seeretion  the 
writer  regardg  as  a  stronger  contra-indication  as  to  the  use  of  morphine  than 
kidney  comphcation.  Iii  he^irt  cases  which  reqiiire  no  remedies  direeted 
immediately  to  the  heart,  bnt  in  which  it  is  all-import^nt  to  maintain  the 
general  health  at  a  high  standard,  a  mixture  of  Hquor  stijchniee  and  liq, 
arsenici  hjdrochlor.  4  or  5  niinims  of  each,  given  in  water  Bimply  and  after 
meals,  wil]  be  found  very  iiseful.  Oecasionallj  it  m  well  to  stop  the  arsenic, 
and  give  the  8trychiiia  alone,  and  before  instead  of  after  meals.  Iron,  no 
doubt,  18  an  exceUent  general  tonic,  and  a  precious  remedy  when  there  is 
anfemia  in  a  heart  čase ;  but  the  writer  is  inclined  to  think  it  has  become 
too  nineh  a  matter  of  rontine  to  give  it  to  patienta  suflering  from  heart 
disease,  and  in  most  of  those  in  middle  life  and  older,  whose  cardiac  failure 
is  apt  to  be  associated  with  high  arterial  tension,  he  thinks  it  often  does 
harm  rather  than  good, 

Sieepiessness  is  not  rarely  a  diatressing  8ymptom  in  heart  disease,  and 
one  which  in  it,  as  in  pneumonia  and  typhus,  taxea  the  resource  of  the 
phyBician  to  the  utmost.  Timidity  and  rashness  must  be  equally  eschewed. 
Those  who  err  on  the  side  of  the  former  the  writer  would  remind  that 
sleeplessness  is  a  terrible  "  tendency  to  death  "  in  ali  these  diseasas,  and  that 
to  let  a  patient  die  withont  attempting  to  save  him  is  as  bad  as  mnning 
risk  in  the  attempt.  Bnt  happily,  with  ordinary  čare,  snch  risk  is  infinitesi- 
mal,  and  lies  specially  in  liing  and  kidney  complications.  In  heart  cases 
insoninia  is  often  associated  with  djspnoea,  and  the  remedy  which  is  most 
efhcient  for  the  latter  is  l)est  for  the  fomier,  namely,  morphia,  given  hypo- 
dermica!]y.  Among  other  drugs  that  may  be  used  for  sleeplessness  are 
chloralamide  and  urethane.  The  approxiinate  doae  of  the  latter — which 
must  be  determined  by  the  etrciimstances  of  the  čase — should  be  kep  t  dis- 
Bolved  in  sp.  vin.  rectiL,  and  added  to  water  at  the  tirne  of  administration, 
With  regard  to  urethane,  it  is  a  safe  but  a  weak  dnig,  and  has  generally  to 
he  given  in  large  doses,  Shortly  after  the  drug  \vas  introduced,  a  patient 
of  the  writer'8,  a  bad  rheimiatic  heart  c^ise,  received  by  aecident  an  over- 
dose*  but  the  only  imdue  consequence  wa9  that  the  patient,  as  well  as  sleep- 
ing  during  the  night,  slept  nearly  ali  the  following  day,  respiration  and 
circulation  being  well  maintained,  and  only  benefit  resulting. 

There  am  very  few  heart  cases,  other  than  those  aBsociated  \vitli  aortic 
disease  in  the  wide  sense,  that  depend  on  niuscle  failure  promoted  by  or 
actually  dependent  on  syphiHtic  leaions  of  the  myocardium,i  and  the  poesi- 
bility  of  antL8yphilitic  therapeutics  being  l^eneficial,  if  not  curative,  of  the 

*  See  alao  **Sypbilia/* 
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caae  must  not  be  loet  sight  of.  The  patient  will  probablj  have  indications  of 
heart  faOure,  the  common  antecedents  of  wluch  are  abeent  while  he  has  had 
sjrphilis.  It  must  be  remembered,  however,  that  becaufie  a  lesion  is  sTphilitic 
it  is  not  therefore  removable  by  mercurj  and  iodide  of  potassiuin;  the 
tissue  destrojed  cannot  be  restored,  although  the  neoplasm  may  be  atrophied 
A  drug  that  has  come  greatly  into  vogue  of  late  is  liquor  strjchnise  (or 
an  eqmvalent  preparation)  in  the  treatment  of  advanced  heart  difieasa    The 

I  WTiter  regards  it  as  eBsentiaUjr  a  re8piratoiy  stimtilant,  and  of  its  value  as 
BTich  in  these  cardiac  casee  tbere  can  be  no  que8tion.  It  is  beet  given  hjpo- 
dennicaUj,  but  this  method  is  naturallj  not  to  be  reconunended  until  the 
čase  has  beoome  verj  serious.     Atropine  has  a  8omewhat  similar  stimulant 

iaction  on  the  reepiratoij  oentre,  but  its  use  is  almost  confined  in  the  treat- 
ment of  heart  disease  to  guarding,  as  it  were,  the  nse  of  morphine.  Sirjrchnia 
maj  be  used  for  the  same  puipose. 

The  use  of  strjohnia  in  early  atages  of  heart  disease  as  a  general  tonio 

^has  been  alread j  referred  to. 

The  oonsideration  of  the  treatment  of  the  speeial  ailments  that  result 

^  from  the  distorbed  circulation  of  the  various  organs  in  heart  disease  ma/  be 
carried  to  indefinite  length,  but  too  much  attention  to  these  is  apt  to  thi0W 
into  the  background  the  great  and  easential  "  tendency  to  death,"  namelj, 
heart failure,  of  which  these  ailments  are  for  the  most  part  compaiatiyel]r 
ificant  consequence3.     If  we  succeed  in  restoring  the  heart,  ali  such 

^  ailments  will  speedily  be  relieved.  On  the  other  hand,  the  most  efficient 
treatment  directed   to  loeal  eon8equenc68  in  the  diCTerent  organs  must  fail, 

[if  no  improvement  in  the  general  circulation  is  accompUshed,  but  this  state* 
nent  must  not  be  taken  to  implj  that  local  sjmptoms  are  not  to  receive 

llocal  treatment  according  to  the  dictates  of  eommon  sense  and  comrnon 

rmadical  knowledge. 
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1S9I.— 17.  Waiaiik,  VValtek  Hatlb,  M.  D.  ZHeeaeee  of  the  Hmri  and  Onai  Fes9th,  4th 
•d.  Lond,.  Smith,  Elder,  and  Co.,  1873.-18.  Gairditbk,  W.  T,  CHnimi  MeMPJme,  1902; 
->19.  llAcitBvnK,  Jame«.  "  PuUation  in  tiu;  Veina,"  Jimnml  </i\tM«l«|^  oiMf  Muaimiaio^f* 
ToL  L 
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Se£  alao  Amgina  PlCTOBia. 

By  a  neurosis  is  nBuallr  meant  a  disorderi  the  mamfestaiioiia  of  which 
I  attribiited  to  ao  influcnoe  of  tbe  oenrotia  flyttem«  the  natuiD  of  wh]cb  ia 
litita    or    largelv   uaknowa.        Under    theee    ckoumstaocoi,    signa   and 
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Bjrmptoms  are  apt  to  be  raised  to  the  rank  of  diBeases,  and  word8  made  to 
take  the  pLice  of  things. 

Such  a  state  of  mattera  tends,  natumllj,  to  uareasoniiig  or  einpiric 
treatinent,  which  in  the  caae  of  some  Bo-called  neiirosea  of  the  heart  may  be 
neither  Bucceasful  nor  Btife.  These  are  divisible  into  two  great  clasees 
representative  of  the  two  chief  properties  of  the  nervouB  ajstem— senmbilitj 
and  motility.  Thej  are  classed  as  tlisorders  of  cardiac  sensibilitj  and 
cardiac  motion  respectively,  and  may,  to  aU  appearance,  in  some  ca&es  bear 
the  relation  one  to  another  of  cause  and  effect,  as  when  the  pain  of  angina 
is  followed  hj  a  rescuing  aceeleratiou  of  the  heart'«  action. 

In  the  preftice  to  the  gection  deahng  with  disctoses  of  the  heart  (p.  325) 
it  was  pointed  out  that  the  e&sential  factors  in  the  fnnctional  nnitj  of  the 
heart^s  action  were  the  muscle  celi,  its  biood-siipply,  and  itB  nerv^oua 
endo\\^ment.  In  examining  the  nature  and  determining  the  preponderant 
character  of  cases  when  cla8sifying  cardiac  neiiroBes,  as  well  as  in  preBcribing 
treatment,  these  iactorB  have  constantlj  to  be  borne  in  mind. 

For  infonnation  regarding  sensorj  disordei'^  of  the  heart  the  reader  is 
referred  to  the  section  on  Angina  Pectoris,  and  its  discrimination  from  non- 
cardiac  djsiesthesii^  in  the  region  of  the  heart  (voL  i.  p.  347).  In  tliis  plače 
we  shall  be  concerned  with  the  nature  and  treatnient  of  motor  neuroses  of 
the  heart. 

In  the  iotroductorj  chapter  it  wa8  pointed  ont  that  a  rhjthmical 
pnlaation  of  the  embrjonic  heart  wa8  to  be  detected  a  t  a  stage  prior  to  the 
organisation  of  the  blood-veasela  and  the  intrusion  of  the  nerves.  life  is 
manifested  in  the  cardiac  miiscle,  in  other  word8,  before  the  complete 
formation  of  the  veasels  into  which  the  heart  is  destined  to  project  blood, 
and  before  the  nervea  destined  to  regnlate  its  action  have  grown  into  it  and 
been  distrihuted  to  its  essential  celia.  In  course  of  tinie,  howeYer,  it  was 
also  pointed  out  that  such  a  distribution  does  take  plače,  and  ia  not  without 
an  intiuence  upon  its  movements.  Eegalation  of  rhythmicaHty  appears  to 
be  as  nece8sary  to  ita  persiatence  aa  nutrition  of  the  structures  manifesting 
movement-  The  existence  of  rhythmical  structures  not  endowed  with 
nerves  may  now  be  denied  as  positively  as  the  e^istence  of  such  structures 
nnnourished  hy  blood.  It  is  e  viden  t,  therefore,  that  irregiilaritieB  and 
abnomial  pauBes  in  the  action  of  atructiirea  \vhich  are  perfectly  rhythmical 
under  nornial  circumstances  must  in  some  measure  be  dne,  either  to  the 
abnormal  exerci3e  of  the  regulative  intiuence,  or  to  the  exerci8e  of  this 
influence  being  abnormally  in  abeyance  or  impaired.  It  was  likewi8e 
argued  that  the  etructure  common  to  the  anabohc  and  catabohc  nervea  was 
the  muscle  celi— that  it  was,  in  short,  the  peripheral  conducting  mediimi 
between  the  two  adjuvant  and  Bupplementary  if  not  antiigonistic  series  of 
nerves.  The  muacular  or  other  peripheral  organic  celi  closes  the  neuro- 
celi ular  Circuit  at  one  end,  jnst  as  the  cells  of  the  corticiil  and  subcor  tičal 
centres  of  rctlex  action,  phyaical  and  pfiychical,  do  at  the  other.  Continued 
defect,  therefore,  in  any  one  of  these  three  factors  vrhich  conatitute  the 
functional  unity  of  cardiac,  as  indeed  of  aH  other  \dsceral  action,  may  lead 
to  disorder  of  the  regular  action  nornial  to  the  organ  (see  Plate). 

Regarding  the  second  sound  of  the  heart  as  a  passive  event,  and 
the  double  contraction  of  the  auricle  and  ventricle  as  one  in  propulsive 
effect,  the  normal  action  of  the  heart  may  be  viewed  as  consisting  of  a 
regular  alternation  of  action  and  pause,  of  work  and  reat,  distributed  in 
dne  and  recognised  proportions,  the  conseqnence  of  which,  ctteris  paribus, 
is  a  recognised  normal  raie  of  action,  The  latter,  naturallv,  varies  mth 
circumstances.      The  heart    of    the    human    fcetua,   notwithstanding    its 
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FIG.  I.-DIAGRAMS   OF    VISCERO-NEURAL    RELATIONS    OF    THE    HEART. 

Mark  of  iiuerrogation  attached  to  any  letter  indicate«  the  uncertatnty  of  the  fact ;  pointed-out  arrovrt 
indicate  th«  dircctioo  of  tbctravelling  influencc.  C.m.c.j  Cardiac  Mu«cle  Ceil.  Pn.  m.,  Mocor  poitioo of  Pncumo- 
nstric  Nerve.  Pn.  «. ,  Sensor y  portion  of  Pneunio^a»cnc  Nerve.  Pn.  c.  i .  Rou(  <  >anglion  of  the  Pneumo-nstric 
Nerve.  Pn.  g.  a,  Trunk  Ganclion  of  the  Pneumo-ga^tric  Nerve.  r>ep.  n.,  IkepreMi^r  Nerve  of  the  Heart. 
Pn.  med.  nnc  a.,  ScMory  Medullary  Nucieu«  of  the  Pneumo-ga^ric.  Pn.  med.  nuc.  m..  Motur  Medullarj 
Nndciu  of  che  Pneumo-gaitric.  Mid.  oh-  refl..  ReAea  in  middle  Oblongata.  Subc.  nuc.  %.,  Subcortical  Senaory 
Nucieut.  Subcort.  refl.,  Subcortical  Reflex.  C.  c.  sl,  Sen«ory  CorticaJ  Celi.  Cort.  refl.,  Cortical  Reflea  or 
Raaction.  Mn.  c  a..  Senaary  Mneroonic  CcU.  Mn.  c.  m..  Motor  Mnemonic  Celi.  C.  c.  m..  Motor  Cortical 
Celi.  Subc.  nuc.  m.,  Motor  .Sul*cortical  Nucieu«.  Int.-cr.  v««,  nerve«,  Intra-cranial  V««cular  Nervcs. 
V.  m.  m..  Motor  Celi  of  Vaao^motur  (.entre.  V.  m.  t..  Scnsory  Celi  of  Va«>-iiiotor  Centre.  Sp.  acc.  r.  in.. 
Mocor  Root  of  Spinal  Accemorv  Nerve.  Sp.  c.  s.,  Sen«orv  Celi  in  Spinal  Cord.  Sp.  c.  m.,  Motor  Celi  in 
Spinal  Cord.  Vaao-dil..  Vav>-dilator  Tract.  Som.  dep.  inf.,  Somatic  Depretaor  Influencc.  P.  r.  g.,  PoMerior 
Rooi  Ganclioa.  Vise.  dep.  infl..  Viscero  Depretaor  influencc.  Mot.  r.  c,  Mocor  Root  Celi.  Sen.  r.  c, 
SctMory  Root  Celi.  Mot.  arb.,  Motor  Arl)ore«cence  in  Symp«thetic  (ianglion.  Sp.  refl.,  Spinal  Reflea. 
Som.  a.  m.,  5tcoaory-mocor  Somatic  Nerve«.  P.  m.,  Pilo-motor  Ncrvet.  Vato  dep.,  Vato  Dcpretnioii.  Vato. 
con.,  Vato  Contraction.  Viac.  c.,  Vitccrial  Organic  Celi.  Sp.  m.,  Spinal  Mocor  Nerve  of  Heart.  Sp.  «., 
SpiMl  Scotorv  Ncnr«  of  Heart.  I.  C.S.,  Firtc  Supcrior  Ccrvicml  Ganglaoo.  II.  C.S.,  Sccood  (>rvical  (iang lion. 
III.  CS.,  TUid  Ctfirical  GangUon.  A. V.  Ruiga  of  VicutMut.  I.  D.S.-V.  D.S..  Fir«  lo  TiAb  IHvmI 
SjrapatlMtic  Gmiflioo. 

Cmbro-^pinal  Saniorv  Tracu  marlud  in  doctad  fiatt.  .   .  .♦...•.4.—..4— -^ 

Cartbro-SpinalMoior  Tracumnrknd  in  nnintaiiupfd  Knta. '-- 

Olhar  Tncts  ipaciaUy  maHud  tbna »^^o..,.«...^« 


HEART.  NEUHOSES  OF 


443 


jdiviBion  into  distinguishable  chambera,  is  in  realitj  a  comples  dngle  tube 
iirith  commumcating  orifices,  and  tbe  ejstemic  ciKJulation  is  to  ali  intoats 
[and  piirposea  a  rhythmicaUy  pulsating  ve^sel  propelling  blood  supplied 
to  it,  as  a  rule,  from  a  higher  level  than   that  which  it  occupie«  itself, 
and  alway8  under  a  st-eadj  materno-placental  preasure  which  intluences 
»it     The  active  and  passive  phases  of  iU  action  are  therefore  practicallj 
r6quaL     The   "  tic-tac "  of  fcetal  cardiac   action    6hows   little   distinction 
b6twean  the  duration  of  sjstole  and  diastole,     Excesaive  iiterine  preesure 
,  fcom  interference  \vith  the  oxygenation  of  the  fcjetal  blood  may  indeed 
l^iminish  the  normal  rapiditj  of  the  fcetal  heart,  but  its  two  chief  phases 
are  of  nearly  if  not  qmte  the  same  duration,     With  the  introduction  of 
the  second  or  pulmonary  circulation  at  birth,  the  elosure  of  fa^tal  Com- 
munications, and   the   withdniwal  of   placental    pre^ure,    the    inereased 
activity  of  the  organ  requiTe9  a  greater  period  of  rest,  and  a  noticeable 
distinction   between   the  duration   of  By8tole   and   diastole  arisea,   \vluch 
increases  with  the  growth  of  the  organism,  until,  in  adult  life,  the  duration 
of  diastole  is  di8tinctly  greater  than   that  of  8y8tole  in  the  normal  and 
unaccelerated  cardiac  cycle. 

Under  what  are  U8ually  regarded  as  abnormal  circumstances,  the  dura- 
ion  of  both  phases  of  the  cycle  may  he  equally  increased  or  equally 
rdiminiahed,  or  one  or  other  phase  may  be  incxeased  or  diminiahed  in 
proportion  to  the  compleaientAry  action.  Thus  arise  the  conditions  of 
abnormal  sIownes8  of  the  heart 's  action  or  bradycardia,  abnormal  rapidity  of 
the  heart*s  action  or  tachycardia,  and  irregularity  in  the  phases  of  the  cycle 
or  arrhytlimia.  Moreover,  in  this  arrhythmical  action  there  may  be  a 
certain  periodicity  of  variation  which  introduces  a  rhythmic4il  form  of 
arrhythmia,  to  use  an  apparently  contradictory  phnise,  by  means  of  which 
r  certain  recognised  variations  are  brought  about,  such  as  the  bigeminal  and 
*  Bminal  pulse,  and  the  associated  coupUng  of  beats  in  the  heart*8  actiom 
Such  abtiormiditiee  maj  be  more  or  less  peraistent  or  even  permanent,  and 
"ben  they  become  m  marked  a  clinical  featui'e  that  the  apparent  causes  and 
conaequ6tioe8  of  the  oondition  are  capable  of  separate  8tiidy  as  pathological 
entities^  and  are  so  considered  in  many  text-book8,  although  it  is  queation- 
ahle  whether  any  of  them  have  a  rigbt  to  be  regarded  as  sucb.  Taking 
them  Heriaiim^  we  shall  tirat  consider  abnormal  retardation  of  the  heart*« 
action. 

Bradvcardia. — Gix>b,  who  wa8  the  first  to  apply  the  term  bradycardia 
to  the  condition  originally  described  by  Adams  and  Stokes,  found  in  3578 
caios  eramined  as  to  pulse-rate  that  an  unusuallj  slow  pulse  existed  in  six 
caaes.  In  about  0^17  per  cent  of  these  cases,  therefore,  the  condition  wa8  to 
be  regarded  as  pliy8iological.  Tlie  pulse-rate  in  males  is  on  the  VFhole 
filower  than  in  females,  and  ali  Grob's  phjsiological  cases  occurred  in  men. 
Of  persistent  cases  of  bradycardiE  associated  with  signs  and  conditions 
whicb  remove  them  from  the  category  of  tlie  phy8iological,  the  m^oritjr 
also  occur  in  men,  although  the  condition  is  met  with  among  wome]L 
In  thirty-eight  cases  collected  er  observed  by  the  writer,  thirty-one  occurred 
in  males.  The  preponderance  of  this  sign  amoog  men  brings  it  sUitistically 
in  line  with  the  greater  prevalence  of  angina  pectoris  in  men  as  compared 
rith  women.  As  regards  the  influence  of  age,  among  the  cases  examined 
the  writer,  one  occurred  in  a  boy  15  jears  of  age,  two  lietween  20  and 
"S0»  two  b6tween  30  and  40,  seven  between  40  and  50,  mx  between  50  and 
60p  eleven  between  60  and  70»  sevcn  ljetween  70  and  80»  and  one  b6twe6ii 
80  and  90*  Them  was  thus  an  increased  frequency  in  tlie  occurrence  of  the 
[>ndition  as  age  adTanced,  for  the  seven th  decade  may  be  regarcletl  as  the 
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iisiial  term  of  human  life.  Although  the  data  upon  which  this  conclumOB 
18  based  are  not  numerous,  it  seems  probable  that  bradycardia  may  be 
regarded  as  a  "  disease  '*  of  middle  and  later  lite  and  preferentiallj  affecting 
the  male.  The  alleged  causea  of  bradjcardia  are  cardiac  overstrain  from 
Budden  or  great  phjaical  €xertion,  alcoholism,  ajrphilis,  fibrosis  of  the  heart, 
or  fattjr  metamorphosis  of  the  mjocardium  %\ith  or  without  asaociated 
arterio-sclerosis,  and  antecedent  Gravea'  disease  with  tachjcardia.  Well- 
marked  bradycardia  of  a  less  permanent  kind  has  also  been  kiiowii  to  foUow 
febrile  movement  and  ezhausbion,  such  as  that  which  accompanies  or  is  due 
to  pneumonia  and  influenza,  The  changes  which  occur  in  the  female 
organism  after  accouchement  are  ako  at  times  aasociated  with  slow  pulse. 
A  quasi-phjaiological  form  is  kiiowB  to  occnr  after  prolonged  fasting  or 
starvation,  while  retlex  infiuences  and  some  poisons,  such  as  opium,  and 
under  certain  conditions,  digit^iUs,  account  for  other  cases.  Finallj,  in  a 
considerable  nmnber  of  reporfced  instances,  no  cause  could  be  assigned  for 
even  fatal  cases  of  bradjcardia>  and  the  heart  is  stated,  Bomewhat  hastilj,  to 
have  been  perfectly  healthy. 

Si/mpt(mmtolof]ty.—Uke  cardiac  failure  in  ^enenil,  persistent  bradycardia 
may  be  of  fairly  long,  or  of  short  duration  ;  it  may  be  an  acute  or  chronic 
procesa.  Persistent  bradyeardia  of  short  duration  ia  of  nece8siby  fatal, 
otherwise  it  would  come  in  to  the  category  of  the  transient  form  which 
eooner  or  later  givea  plače  to  a  normal  pulse,  and  is  due  to  temporarily 
debilitating  canses,  The  fatal  form  of  persistent  bradjcardia  of  short  duration 
is  in  reality  a  recurrent  syncope,  and  is  not  very  frequently  fully  observed. 
When  it  is,  howeveri  it  presenta  a  very  striking  clinical  picture.  "  At  short 
intervals  there  is  a  sudden  cessation  of  ali  pulaation— a  complete  and 
prolonged  intermission  in  cardiac  action — followed  at  first  by  slowly 
recurring  pnlsationa,  18,  20,  30,  40  times  in  the  minute,  again  followed  by 
another  complete  cessation  of  pulse.  This  8yncopal  bradycardia  may  be 
varied  by  short  perioda  of  more  accelerated  pnLsation  up  to  60  or  70  in  the 
minute,  followed  again  by  a  complete  pause.  The  patient  during  these 
panses  may  not  lose  eoneclousness  and  may  be  quite  aware  of  their  advant, 
which  he  may  signalise  by  an  alarmed  ahouting  and  attempts  at  deep 
inspiration.  Respiration  is  generally  accelerated,  the  adjuvant  mechanism 
of  bre^ithiug  coming  to  the  assiBtance  of  the  heart.  If  unconaciousness 
snpervene,  it  may  be  associated  with  an  epileptiform  seizure.  These  grave 
8ymptoms  may  eventuate  in  recovery,  but  fre€iuently  the  attack  recurs  and 
iUtimately  8yncope  beeomes  complete  and  prolonged,  and  death  cloaes  the 
scene"  (Morison,  Cardiac  Failure,  p.  56,  London  1897)-  A  well-marked, 
acute  and  transient  bradycardia  m^j,  however,  as  has  been  reniarked,  be 
observed  after  exhaosting  febrile  eonditions,  but  soon  gives  plače  to  a  pulse 
of  normal  celerity,  and  of  low  tension,  which  in  time  improves  in  tone  with 
the  general  recuperation  of  tlie  patient  (Figs.  2  and  3), 

Chronic  persistent  hrad^cardia  may  last  for  year.^,  and  is  frequently 
associated  with  a  sy8toliG  bruit  at  the  aortic  orifice  dne  to  atheromatous 
or  aclerotic  changes  in  that  situation.  The  pulse  may  be  bIow  and  fuU, 
and  in  correapondence  at  wri8t  and  heart  (Fig.  4) ;  or,  a  slow  bigeminal 

k  pulse  may  have  its  dropped-beat  phaae  so  little  marked  as  to  be  acareely 
perceptible  at  heart  or  wrist,  so  as  to  convey  the  impression,  without 
careful  obser^^ation,  that  the  pulsations  are  half  as  numerous  as  they  really 
are  (Fig.  5),  True  persistent  bradycardia  is  inaccelerable  by  posture, 
exercise,  or  stimulation,  The  rate  of  respiration  may  be  slightly  diminished 
when  bradycardia  is  equable  and  persistent,  but  is  U8ually  accelerated  more 
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JMagnatit, — Bradjcardia  being  a  mere  simptom  is  not  to  be  diatin- 

■  lied  firom  any  other  condition*     But  two  poiDts  have  to  be  borne  in 

ud  in  examining  sach  caaes,  namelj«  (1)  the  poesibUitf  of  eardiac  action 

rand  pulse-rate  manifesting  the  8e9quipedalic  or  dropped-beat  phenomenon, 

a  point  which  muBt  be  determined  bj  an  eraminatioo  botb  of  the  heart 

^«id  the  radial  pulse;  and  (2)  the  fact  that  bradycardia  may  be  due  to 

either  within  or  outside  the  heart.     To  detennine  the  latter  point 

Dehio  bas  ingeniouslj  suggested  that  atropin  nmj  be  emplojed  aa  a  teeL 

In  intrinsic,  or,  as  Dehio  terms  it,  caidial  bradjcardia,  atropin  faila  to 


Fio.  2.— BiBdje&nltA  tbl1owlnc  pmMinioiila. 


Fio,  J.— n. '  ^iu«?  puL«  *iKm  ftftur  Ibt  bradjcjtrdi*  hAd  diM; 


Fui,  1— Ckronic  p«nl«teot  biadjcmik. 


Fia  &.— tlnrlycardift  «il]i  dmpptd  ImbI. 

aooslemte  the  heart,  while  in  extrinsic  or  extra-cardial  bnuijrcardia  it 
8ncceeds  in  doing  ao* 


PafhMrtrfjf, — The  j%-i*^'"''>"' "^1  ronflitions  wl 
with  hr»ui>c;irrHa  are  m  on  of  the  in 

d*^|f<»rr»f?ration  of  it«  mu-  .  ,  jithf*roinnr<iii 

\n  nrnnv  oaaat,  »y«t<>lic  bruit,  and  Ukewi 
genenU  ariertal  thickening,  \jHually  tlue  t 


h  i.p.1,*  \yvitn  fmind  in  luuoeijition 

tbucucf  of  the  hoitrt,  fiittf 

jif   I  h«  »orlic  orifioe  with, 

ifi  aM»oiitttion  wiiK  ^ 

Tlic  dcifectivo  quaUty 


of  blood  so  fr©qiiently  fciutui  \n  oonnoctiori  with  fattv  *if»g«nfrrAtion  of  the  henrt 
Jind  varioii«  c^rdiiic  ueurow«  iiiay  also  be  present  whcn  thf?  nruroni«  IaIcm  the 
form  of  brivljcardia.  ViscerAl  nerve  change«,  central  nnd  p<*npli#?ral,  h»r«  hmn 
Uttle  inventig^ted.  In  Holbnrton'«  we]l-kiiown  cnae,  thi^  jiutQ|)tty  iti  which  irna 
mjide  hf  Robert  Liston,  thorc^  waii  said  to  be  some  iuduratiun  of  th«$  medulla 
oblongatA,  and  enlargrnicnt  of  the  pneumogastric  nerve«  iw  well  a«  of  the  iniddle 
c«!r\ncAl  (c«nglioij  on  the  right  aida  In  congeated  byportrophie  conditiona  of  tha 
hMU-t  Ott  hajš  found  pruliferative  chaoges  iu  the  cardi&c  ganglin^  and  ii\  AfWC(ndm 
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due  to  aniemia  and  py£&TDia,  fattv  change  in  the  ganglion  ceUs  ihemaelves,  together 
with  a  Hke  inet-atnorphosis  of  the  rauado  cells.  It  is  difficult,  however,  to  attri- 
bute  bradycardia  to  aiiy  one  or  to  any  combination  of  these  clianges,  for  some  of 
tliem  are  even  more  frecjuently  asscx:iate<I  with  tachycardial  ana  arrhythmical 
conditioris  of  cardiac  action,  Štokes  of  Dubliii,  who  noted  the  frequent  occur- 
rence  of  bradjeardia  witli  obstructive  atheromatous  states  at  the  aortic  orifice, 
considered  tbat  the  whole  bodily  eonditions  of  wbich  atheroma  and  artarial 
degeiieration  are  the  outcome,  niight  he  regarded  as  causal  of  slow  pulsation. 
That  the  aortic  lesion  iimy  have  some  iafluenoe  in  producing  this  state  m&j,  how- 
ever,  be  argued  from  the  comparative  slowness  and  regularitj  of  the  heart^s  action 
in  aortic  as  compared  wiih  mitral  dLseas6.  Our  igjnorance  of  visceral  neural 
pathology  prevents  the  expression  of  any  useful  opinion  as  to  the  share  taken  in 
this  mat  ter  by  the  nervous  system»  but  there  are  circurastances  wlueh  point  to 
the  abolition  or  depressioa  of  the  aceelerant  action  of  the  spinal  cardiac  nerves, 
however  induce<i  and  associat^d  with  w  ha  te  ver  anatom  i  ea!  changes,  as  the  pi-obable 
cause  of  retarded  cardiac;  action. 

Prognoau, — Thia  in  bratljrciirdia  diie  to  fever,  poisons,  or  suddeD  failure 
of  the  hearfc  may,  of  course,  not  be  gloomj.  The  effect  passea  off  with  the 
dieappearaiice  of  the  cause.  But  in  persistent  cardial  bradjcardia  the 
prognosis  is  alwaya  grave.  The  uaual  termination  is  in  death  by  sjncope 
with  or  without  tissociated  epileptiform  pheoomena. 

Treaiment. — The  treatmeut  of  bradjcardia  mnst  be  guided  by  the  view 
taken  of  its  moat  probable  cause,  the  opinion  formed  as  to  its  transient  or 
persistent  character,  and  the  possibilifcy  of  its  being  intinenced  by  thera- 
peutic  agencies.  Extra*cardial  bradycardia  inust  be  combated  by  cardiac 
accelerants,  of  which  belladonna,  ether^  and  the  nitrites  are  the  chief.  The 
bradyeardia  due  to  sudden  tlihttation  or  cardiac  overstrain  may  be  bene- 
ficiallj  intluenced  by  rest,  the  digitalis  group  of  remedies,  aod  in  some  cases 
by  bleeding.  Persistent  bradycardia  in  eMerly  people,  bowever,  which,  as 
a  rule,  is  uninfluenced  by  poature  or  stimulants,  calls  for  little  treatment 
beyond  that  proper  to  senile  arfcerio-sclerosis  in  general  Chief  among 
fchese  may  be  inentioned  the  einployment  of  short  courses  of  mercnry, 
with  or  without  the  addition  of  digitalis  or  belladonna,  and  an  occiisional 
saline  aperient.  In  many  cases,  however,  a  "  raasterly  inactivity  "  ia  indi- 
eated.  If  the  bradycardia  be  unaBsociated  with  suhjective  discomfort,  it 
ia  wise8t  in  many  cases  to  avoid  the  use  of  specilic  cardiac  agents,  which 
niay  upset  the  balance,  if  they  act  at  alJ,  of  what  is  in  reality  a  form  of 
established  cardio-vascular  compensiition,  The  issue  of  such  cases  being 
as  a  rule  syncope,  emotional  and  physi€iil  stress,  and  the  audden  increase  of 
the  vascular  contents  by  the  imbibition  of  large  quantities  of  nutritive 
ilmds,  should  be  avoid  ed. 

Tacuvcardia, — The  term  tachycardia  wa8  first  applied  by  Gerhardt  to 
a  markedly  qiiickened  action  of  the  heart  which  had  been  pre\aously 
described  in  this  country.  Accelerated  cardiac  action  may  be  met  with  in 
various  degrees  and  continue  for  very  varying  perioda  of  time.  So-called 
"  palpiUition  of  the  heart "  ia  usually  a  transient  acceleration  of  the  heart  s 
action,  but  liieing  usually  of  short  duratioo,  and  the  acceleration  in  niany 
cases  not  excessive,  it  bas  not  been  classed  vvith  tachycardia  proper,  of 
which  at  least  three  varieties  exi8t.  These  are :  (1)  A  considerable  ac- 
celeration aasociated  with  certain  nerve-leaions,  to  which  reference  will  be 
niade  again;  (2)  A  long-eontinued  acceleration  \vithont  such  lesions;  and 
(3)  An  excessive  acceleration  of  coraparatively  ahort  duration,  arising 
suddenlj  and,  as  a  rule,  ceasing  as  suddenly,  and  usually  asBociated  with  a 
detectable  degree  of  cardiac  dilatation,  to  which  Bouveret  in  1889  applied 
the  term  essential  paroxy8mal  tachycardia. 

The  influence  of  sex  is  more  evenly  divided  between  the  male  and 
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female  m  tachjcardui  ihtan  in  biadj^caidia,  and  ite  oommencemeni  or 
ucomrenee  in  eadier  life  Iban  tbe  ktter  condition  hfts  alao  Iteen  remarked. 
The  cxmditiogi  nuiy,  hcmever,  be  met  willi  in  its  most  tjrpical  and  par- 
ox]r8nial  form  in  oon^aiatiTelj  advanoed  life,  as  in  tbe  fifth  or  airlli 
decada  Theae  fiieta  appear  ta  aigiie  its  eaentiallj  neorotic  cfaamcter,  as 
tbe  nerroiis  ijslem  of  tbe  cbild  and  of  W0nian  are  more  mobile  than  that 
of  man  as  a  mle,  and  tbe  catabolic  or  qmcken6d  action  of  tbe  beait  is,  on 
tbe  wbole,  a  more  &eqiiently-witne69ed  phTsiologiGal  pb^iomenon  tban 
anabcdiam  or  retanfatifin,  Neumstbenia,  or  tbat  ^adoal  and  general  loea 
of  reaerfe  foroe  in  tbe  nerroiis  sjstem  wbicb  is  nstiallj  asscKtated  witb 
ezaggerated  reflezea,  mental  and  bodilj,  is  particularlj  oondiiciTe  to 
parozvsmal  outbazsts  of  aooelerated  cardiac  action.  Cardiac  oveistrain 
majr,  in  this  caae,  as  in  tbe  čase  of  otber  fonns  of  diaoidered  cardiac 
motion,  be  an  important  causal  factor.  Erteroal  agenciee^  anch  as  bdla- 
donna  and  tobaoco,  maj  likewise  induce  tbe  condition.  Tacbjcaidia  is 
indeed  of  tbe  belladonna  tjpe  of  poisoning,  as  bnulTcaidia  b  of  tbe  opium 
tjpe.  Certain  cardiac  TalTiilar  defects  likewiae  oonduoe  to  tbe  ooomraioe 
of  tacbjcaidia.  It  bas  been  remarked  tbat  bradjcardia  majr  be  aiBoriated 
witb  aortic  lesions,  and  tbat  aoitic  lesions  are  genenJlj  aasodated  witb 
iess  acceleration  tban  mitr^  lesdona.  The  mitntl  tjpe  of  cardiac  action 
is,  on  the  other  hand.  tacbjcardial,  and  we  aball  leam  tbat  cardiac 
dilatation,  witb  mitral  inaufficieDcj,  is  not  in£reqttentl7  ofaeerved  in 
pazosTsmal  tacbjcaidia.  The  fact  that  one  of  the  functions  of  tbe 
poenmogastric  nenre  is  cardiac  inhibition,  and  the  fact»  likewise,  tbat 
praesure  upon  tbese  n^res  bj  neoplasms  or  otber  growthd  is  fiequently 
asaociated  with  a  measuie  of  tacbjcaidia,  bas  led  to  tbe  mainte- 
nance  of  the  ''Tagus  ibeorj"  of  tbe  condition,  the  action  of  that  nenre 
being  assumed  to  be  more  or  Iess  bampered,  or  in  abejance,  under  theee 
ciicttmstance&  It  most  be  rememberea,  boweTer,  that  botb  pbjsiologists 
and  sargeons  bare  sbown  that  injurj  of  one  of  tbese  nerres  bas  littk 
permanent  effect  tipon  the  heart's  action,  while  injurj  of  botb  is  usnallj 
Boon  fataL  Herringham  inclines  to  tbe  opinion  that  not  the  nenre  as  a 
wbole,  but  its  peripheial  endings,  are  at  fault  in  tachjcardia.  Otheis 
have  regarded  it  as  an  affection  of  the  sjmpatbetic  nerves  of  tbe  heart, 
and  jet  others  ss  due  to  disease  of  the  mjocardium.  B^arding  tbe 
muacle  celi  as  tbe  grotmd  common  to  the  nerv  e-endings  botb  of  tbe  vagnt 
and  sjmpalhetic  nervea,  and  as  baring  a  rhjthmii^tj  in  a  meaaore 
independent  of  either,  it  seems  posaible  that  there  maj  be  an  emancipalion 
of  oellular  rhjthmicalitj  from  aU  nenre  contiol  in  eiceasive  paioxjsmal 
caaes ;  while  in  others,  characterised  b j  acceleration  and  aogmentation,  or 
fcgr  increased  force  with  lesa  mpiditj,  that  the  catabolic  nenres  maj  be  active 
agente  in  produclng  the  condition,  the  action  of  the  retardant  nen^es  being 
for  the  tirne  in  abejanoe,  but  accumulating  tbat  energj  which  at  last 
suddenlj  aaserts  itself  in  tbe  restoration  of  fiIower  action  to  tho  heart 
We  must  be  on  our  guard,  however,  not  to  throw  the  reins  on  the  neck  of 
imagination  when  we  enter  that  area  of  neuial  expo6ition  wh]cb  bos  bosa 
tiEmad  tbe  refuge  of  the  destitute  in  seaich  of  tbeories. 

Tlie  oocurrence  of  sueb  diaordera  in  children  whose  organio  oeUs  aie 
presnmablj  normal,  and  the  probable  dependence  of  organic  irrogolaritiea 
m  some  cases  on  reflex  causes  outside  tbe  organ  most  notabtj  aflecled^ 
fieem  to  leave  the  initiative  in  sacb  prooessea  to  the  nenroos  sjatem. 
Ifence  the  justification  for  regarding  theee  conditions  as  neuroses. 

Synipiomaiol0ffy. — An  accelerated  palpitation  of  the  heart  vritfa  a  asnse 
of  "  fiuttoring "  in  tbe  pnucordial  region,  oomiog  an  without  ohsorvible 
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cause  or  after  sUght  exertion,  is  a  commoa  phenomenoa  in  anaeinic  persons, 
Ufluallj  joung,  and  as  usuallj  females.  While  thiB  coiimion  coadltion  is 
Bot  that  which  has  been  raised  to  the  dignity  of  a  disease  by  the  style  and 
title  of  tachjcardia,  it  is,  nevertlieless,  a  huinble  attempt  in  that  direction, 
Could  it  succeed  iii  persisting  longer — for  days,  moaths,  or  it  may  Ije  year8, 
with  an  average  pulse-rate  of  120  or  130  in  the  minute,  without  other 
observable  disorder,  the  condition  would  constitute  peraistent  tacbycardia, 
This  State  niay  for  long  be  associated  with  little  subjective  sense  of  pbysical 
diacomfort  or  general  fnnctioual  inactivity,  and  be  indicated  by  no  other 
fact  than  a  persistent  rapidity  of  pulse,  perhaps  accidentally  detected.  In 
course  of  time^  however,  even  theae  cjisea  tend  to  give  out,  and  the  tacby- 
cardiac  patient  becomes  unfitted  for  the  exertion  hitherto  undergone  with 
apparent  impumty.  Fimctional  disturbances  of  secretion  and  excretion 
manifest  tbemselves,  and  sleep,  the  great  recuperator  of  tbe  nervous 
8ystem,  may  become  defective  and  unrefre^hing.  If,  as  may  happen, 
organie  diaeaae  of  the  nervous  system,  peripheral  or  central,  and  due  to 
intrinaic  changes  or  external  presaure,  be  associated  with  the  tacbycardia, 
the  evideoces  of  these  may  in  tinie  become  more  apparent.  The  third  and 
higbest  degree  of  taehycardia,  being  associated,  after  mnch  shorterduratioo, 
with  cousiderable  subjective  discomfort,  is  that  wliich  Bouveret   termed 

essential  paroxy8mal  tachycardia, 
The  pulse-rate  is  ii8uaUy  about 
200  in  the  minnte,  and  can 
only  be  coimted  by  auscidtation 
of  tlie  heiirt  (Fig.  0).  It  may 
continiie  for  jieriods  varying  frorn 
a  few  hours  to  severni  dayB,  and 
the  longer  the  daration  of  the 
attack,  the  greater  the  proba- 
bility  of  the  occurrence  of  retrograde  phenomena,  such  as  congestion  of  the 
lungs,  enlargement  of  the  hver,  and  albuminaria.  It  is  indeed  probable 
that  attacks  of  tachycardia,  unasaociated  with  much  or  any  subjective  sense 
of  palpitation,  may  oease  and  oniy  leave  the  retrograde  pheDomeua  as  evi* 
dence  of  their  recent  occurrence.  It  is  in  tbia  way  that  the  writer  is  incUned 
to  explain  the  occiirreDce  in  a  patient  of  his  of  consolidation  of  the  base 
of  the  right  lung,  prune  juice  expectoratioo,  and  very  Blightly  -  increased 
respiratory  rate,  but  without  either  pjTexia  or  acceleration  of  pulse.  The 
patient,  a  lady  abont  thirty  yeara  of  age,  informed  him  that  she  had  felt 
faint  and  giddy  the  day  previous  to  his  detecting  these  aigns,  but  had  had 
no  other  symptoms  pointing  to  her  condition.  She  wa8  of  a  neuiotic 
constitutiou,  and  suffered  much  from  urticaria. 

Herringham  observed  in  a  girl  of  eleven  years,  the  subject  of  an 
attack  of  essential  paroxysmal  tachycardia,  that  the  apex-beat  wa8  more 
visible  than  usual,  in  addition  to  the  rate  of  pulsation  being  greatly 
increased. 

Percussion  usually  show8  tlie  cardiac  area  in  these  cases  to  be  increased 
in  extent,  and  the  sphygmograph  declares  the  small  and  quick  pnlae  to  be 
one  of  low  tensiou.  Prior  to  the  occurring  of  secondary  ebasis,  there  may 
be  no  subjective  distresa  beyond  a  general  sense  of  weakness,  and  the 
attack  may  subside  aa  8uddenly  as  it  originates,  leaving  a  pulse  of  normal 
tension  and  rapidity  (Fig.  7).  Herringliam  remarka  that  the  attack  often 
terminates  during  sleep,  but  that  it  has  been  determined  to  continue 
unabated  during  sleep  in  persistent  cases. 

Biagnosis. — The  transient  tacliycardia  so  frequently  met  with  among 
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anaBmic  patieots  is  easilj  distmguished  by  the  presence  of  other  aigas  of 
an»mia,  and  by  the  reraoval  under  treatment  of  the  symptom  with  the 
iinproved  condition  of  the  blcNxl. 
A  persiBtent  tachjcardk  of 
moderate  rapiditj-  inay  be  due 
to  commencing  Grave-s*  disease, 
in  which  the  classical  signs  of 
that  condition  have  not  as  yet 
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developed,  or  in  which  one  or 
other  of  the  atriking  phenomena 
in  eje,  or  thjroid,  or  muscular  tremor,  are  long  delayed  or  altogether  absent* 
fiapid  arrhjthmical  pulsation  of  the  heart  may  be  distinguished  from 
tachycardia  proper  by  its  very  arrhythmicality,  and  the  usually  aaaociated 
aigns  of  arterio-sclerosis,  which  are  fre<iueatly  altogether  abeent  in  tachy- 
cardia,  and  also  by  tbe  amenabilitj  of  rapid  arrhythimae  to  treatment  With 
essential  paroxysmaI  taehycardia  no  other  condition  can  be  confused,  nor 
ia  the  degree  of  sudden  cardiac  dilatation  aasociated  with  that  state 
encountered  in  any  other  condition,  in  which  the  heart-muacle  gives 
evidence  of  general  sounduesa. 

Patholoff^.—^The  tranaient  tachycardia  of  an^ernia  has  no  recogniaaVile 
phyaical  basis  beyond  the  characteristic  alterations  in  the  blood  met  with 
in  that  state,  any  more  than  has  the  neuralgia  aasociated  with  tbe  same 
condition«  The  hyper8ensibility  conferred  ujM>n  the  sensorj  portion  of  the 
nerroos  8yBtem  by  aniBmia,  and  manifeste<l  in  some  casea  by  nenralgia,  is 
ahown  in  yet  others  by  disordered  motor  innervation,  and  by  exalted 
irritability  of  rhythmical  cells.  In  snstained  tachycardia  of  moderate 
rapidity  (100  to  150  beats  in  the  minute)  tumours  in  or  preasing  upon 
the  pneumogastric  have  been  met  with  in  some  cases.  and  in  two  mentioned 
by  Martius  both  pneumogastrics  were  involved.  As,  howev0r,  in  the  latter 
oaaes  the  patients  lived  for  some  tirne  in  this  condition,  it  is  not  probable 
that  tbe  conducting  power  of  the  nerves  was  altogether  abolished.  In 
bolbar  paralysis,  also  aasociated  with  tachyeardia,  the  pneumogastric  nucleus 
has  been  known  to  be  invaded  by  disease.  Beaides  these  changea,  in  five 
caaes  guoted  by  Heningham,  there  was  fibrosis  of  the  left  ventricle  in 
two,  fattj  degeneration  of  the  myocardium  in  one,  while  in  the  remainiog 
three  dilatation  was  the  only  abnormality  disoovered 

PrognosU, — The  prognosis  in  tachycardia,  as  in  bradjcardia,  depends 
upou  the  nature  of  the  eause*  If  this  be  removable  the  eflects  maj  also 
be  ezpected  to  diaappear.  The  cure  of  ansemia  will  also  cure  such  tachy- 
cardia  as  is  dependent  upon  it,  the  removal  of  sources  of  reflex  tachycardia 
will  likewise  benetit  the  latter.  but  in  a  bii^ge  proportion  of  the  perastent 
eases  the  prognosis  is  not  favouruble,  although  the  fatal  issue  may  be 
delajed  for  a  considerably  longer  period  than  is  usuuUj  the  ease  in  *'  cardial 
bradjcardia.'*  The  association  of  tachycardia  due  to  any  cauae  with  organic 
ralrular  disease  of  the  heart  renders  the  prognosis  both  of  the  nenroeis  and 
the  mechanical  lesion  doubly  unfavourable,  and  the  end  may  be  sudden  and 
sjnoopal,  or  more  gradual  and  assoeiated  with  ali  the  retrogrsde  venous 
fenomena  of  progressive  cardiac  failure. 

Treaiment. — In  the  treatment  of  the  tiichycardia  srmptoniatic  of  amemia, 
the  use  of  arsenic  is  advisable,  in  addition  to  any  other  luernatinic,  snch  as 
iron,  because  there  is  reason  in  the  belief  that  it  Ima  a  tonio  influenoe  Itpoil 
the  nenrous  syBtenL  The  peripheral  palsies,  induced  br  iti  over-me^  iigoe 
a  certain  stimulating  influeace  on  peripheral  Tiseeml  nefres  irhen  it  ta 
Oftiefollj  emploved.  The  drug  treatment  of  penistent  or  parosTamjl 
VOL.  rv  29 
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tachjcardia  bas,  however,  not  been  found  to  be  effectaaL  Nevertheless, 
pil  ar  inaceu  tičal  agents  calculated  to  siipport  the  three  factora  in  organic 
ftction — the  blood,  the  nerves,  and  the  muscle  celi — ahould  be  carefuUj  and 
persistentlj  emplojed,  in  conjunction  with  such  hygienic  meaaures  as  it  is 
\vitbiii  the  power  of  the  patient  to  avail  bimself  of.  The  representatives  of 
this  line  of  treatment  may  \ye  said  to  be  araenic,  iron,  the  digitalia  group  of 
remedies,  tlie  bromides,  and,  in  the  instance  of  cases  of  specific  origin,  the 
iodides  and  mercnry. 

In  paroxysmal  cases  asBociated  with  valvular  lesions,  and  which  are 
not>  of  course,  as  a  nile,  cases  of  "  essential  tachycardia/'  much  may  be 
done,  as  we  ali  know,  by  the  recognised  treatment  of  the  ledon,  for  parti- 
culars  of  which  the  reader  is  referred  to  p,  427  et  seq,  The  eftect  of  opimn 
in  some  of  these  cases,  the  phjsiological  influence  of  which  is  bradjcardii  ' 
is  very  striking. 

Among  external  agencies  a.word  may  be  said  about  the  eniployment 
cold.  The  careful  employment  of  cold,  in  the  form  of  ice,  to  the  head  or 
prcecordia,  for  such  perioda  as  the  patient  can  tolerate  it,  is  frequently  of 
service.  A  course  of  Nauheim  baths  is  at  times  said  to  be  of  sernce,  but 
the  addition  to  this  of  gyninastic  exerciBe8,  whether  administered  manually 
or  by  mechanism,  is  not  to  be  undertaken  without  the  closest  Buperiision 
by  the  phjsician  himself,  Cerfcaiu  positions  of  the  body,  aecidentally  or 
instinctivelj  assiimed  by  the  patient,  appear  at  times  to  bring  about 
improvement.  Thus,  conipression  of  the  thorax  and  abdomen  and  flexioii 
of  the  legs  on  the  trunk,  have  appeared  to  be  of  service,  and  probably  act 
by  raiaing  the  peripheral  blood-pressure.  Herringham  recommends  that 
pressure  on  the  vagus  should  be  alway8  tried,  *'  although  it  seldom  sncceeda" 
It  is  difficult,  indeed,  to  aee  why  it  should  succeed  unless  both  vagi  be 
compressed.  We  know  that  intermisaion  of  the  heart^s  ajction  may  at 
times,  and  U8ually  under  epecial  circumstances,  be  induced  by  compresaion 
of  the  vagns,  but  a  \igorouB  and  bilateral  employment  of  this  metbod  does 
not  seem  to  be  free  trom  the  po88ibility  of  injurious  intemiption  of  the 
cardiac  cycle.  The  treatment  of  known  sources  of  refiex  stimidation  of 
the  hearfs  action,  such  as  local  inflammatory  diseaae  of  any  kind, 
and  diaplacement  of  organs,  such  as  floating  kidney,  is  indicated.  The 
removal  of  adenoide  is  reported  to  have  been  curative  in  one  čase  (Spencer 
Wataon). 

Having  said  so  much,  hovvever,  it  ought  to  be  added  that  it  seems  as 
impoaaible  to  retard  the  action  of  the  heart  in  many  cases  of  tachycardia, 
persistent  and  paroxyamal,  as  it  is  to  accelerate  it  whcn  bradycardia  is  of 
long  duration.  They  appear  to  be  what  Dehio  vvould  call  cardial,  not 
extra-cardial,  in  origin,  and  as  euch,  unafifected  by  the  agencies  which,  under 
other  circumatances,  influence  the  action  of  tha  heart* 

Aerhvthmia. — Under  this  term  are  included  aH  abnormalities  of  cardiac 
action  not  Bolely  characterised  by  diniinution  or  increase  of  the  rate  of 
pulsation.  In  some  respects  the  term  ia  mialeading,  for  abnormalities  in 
pulsation  are  frec[ueQtly  observed  which,  while  they  difler  from  the 
isochronism  of  normal  action,  are,  nevertheless,  rh jiihmical  in  their  arrhjth- 
mia.  To  rectify  tMa  contradiction,  however,  would  lead  to  a  multipUca- 
tion  of  terma,  which  it  is  advisable,  so  far  as  is  poasible,  to  avoid.  An  ideal 
nomenclature  no  doubt  would  convey  not  merely  the  recognition  of  the 
fact  of  a  particular  kind  of  abnormaUty,  but  Hkeu-ise  the  phyBiological 
nature  of  the  action  in  question,  and  this  the  aphygmograph  enables  us  in 
some  meaaure  to  do  in  these  casea 

Using  aiThythmia  in  its  widest  sense^  the  condition  is  met  with  at  alL 
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ages  from  childhood  to  old  age  and  in  both  sexea.  I  ta  peraateBce,  however, 
for  a  siifticient  length  of  tirne  to  entitle  it  to  be  regarded  as  a  definite 
morbid  condition,  is  most  frequently  met  with  in  adult  life,  and  e8pecially 
after  the  meridian  of  life  is  past.  That  is,  when  the  vrear  and  tear  of  life 
ieaves  ite  traces  in  texture.  The  eonditioa  is  more  common  than  either 
persLBtent  bradjcardia  or  persistent  tachjcardia,  and  perhape  owing  to  this 
verj  fact  a  statistical  estimate  of  its  incidence  at  certain  ages  and  in  botli 
0dx68  18  difficult  to  obtain.  Tlie  writer  beHeves,  however,  that  it  may  be 
naaerted  that  persistent  arrhjthmia,  unassociated  with  organic  valvular 
diBBaae  of  rhenmatic  origin,  is  more  common  in  men  than  in  vvomen,  and 
most  common  among  those  in  the  arterio-aclerotic  period  during  and  after 
the  fifth  decade.  The  arrhjthmia  aaaociated  with  rbeumutic  valvular  disease 
may  of  course  be  met  with  much  earlier  and  at  any  age,  although«  inas- 
much  as  the  same  forms  of  arrhjthmia  may  be  met  with  both  in  the 
presence  and  in  the  absence  of  valvular  leaions,  the  latter  cannot  be  regarded 
as  essential  factors  in  their  prodnctiom 

The  nature  of  the  lesion  ap^pears,  however,  to  have  a  certain  influenoe 
npon  the  character  of  the  heart's  action  in  its  endeavour  to  čope  with  the 
mechanical  difficulty  produced  by  it.  Thus  a  certain  type  of  arrhythmia 
may  be  more  common  in  one 
form  of  val\Tilar  lesion  than  in 
another.  Just  as  the  heart's 
action  is  UBual]y  more  regular 
when  comj^ienaalion  is  lost  in 
aortic  than  in  mitral  valvular 
disease,  so  the  arrhythmia 
asBociated  with  aortic  disease 
tends  to  be  more  rhythmical  and 
of  a  8lower  rate  than  the 
delirious  hypofly»tolic  pulsati^n 
of  a  tachycardml  tyy»e  so  ofii 
met  with  in  mitral  disease 
(Figs.  8  and  9).  Wliat  applies 
to  the  aortic  and  mitral  valves 
applies  also  to  the  pulmonary  and 
thcuspid,  although  the  opportunity  of  observing  the  latter  is  rardy  afibrded. 
There  may  therefore  be  said  to  be  an  aortic  and  mitral  type  of  arrhythmift, 
the  former  having  a  greater  leaning  towards  bradycardia  and  tlie  latter 
toward8  tachycardia,  with  the  result  that  the  arrhythmia  of  n6ces8ity  piir- 
takes  of  the  nature  of  both,  periods  of  retarded  pulsation  occuning  irregularly 
in  the  midst  of  an  unequal  tachycardia.  Outside  meehanic^al  causes,  the  same 
inBuences  which  provoke  bradycardia  and  tachycardia  have  an  intlnence  in 
the  production  of  arrhythmia.  Gout  in  its  protean  forms — rheumatism, 
influenza,  alcoholism,  fivphilis,  veiiery,  tobacco,  uear  or  dist^nt  loail  causee  of 
Teflex  action,  and  interstitial  Bclerotic  and  myocardial  clianges,  may  be  IMO- 
ciated  with  this  as  with  other  forms  of  disordered  cardiac  action.  Tht* 
dificrimination  of  these  is,  however,  of  practical  importance,  aa  wiU  be  insisted 
upon  in  its  proper  plače.  Finally,  when  prediapoeing  cauaea  are  preeent, 
^  shock"  may  originate  a  persistent  arrhythmia.  Nor  need  this  surprise  vm 
w)icn  we  reflect  tnat  both  phy8ical  and  mental  shocks  uiay  iuduce  a  fatol 
^ncope  and  indeed  persistent  dlsorder  in  organs  other  than  the  hetirt. 
Thiis  a  neurotic  patient  of  the  writer*8»  when  towards  the  end  of  his  fifth 
dacade  and  in  good  healthi  developed  glycosuria  as  the  result  of  the  suicide 
of  an  intimate  friend  whose  cremation  he  had  to  superintend  in  accordance 
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witli  the  wishes  of  the  deceased,  and  about  tive  years  kter,  having  the 
fortune  to  he  knocked  down  in  the  street  by  a  bicycle  going  at  good  speed^ 
the  same  subject  developed  a  persistent  and  iiltimately  weU-marked  arrhjth- 
miSi  which  dated  from  that  accident.     In  notes  made  prior  to  that  event, 
his  pulse  wa8  only  on  one  occasion  observed  to  be  slightlj  mtermittent 
(Figs.  10  and  11), 

S^mpiojnatolog^. — The  mequality  in  ii7ne  in  the  pulse  of  arrhythmia  is 
ii8ually  asaociated  with  a  variety  in  the  characttr  of  the  separate  cycles  lu 
cardiac  action  and  their  corresponding  pulae  wave8.  In  the  simplest  fonn 
of  arrhythniia,  indeed,  the  variation  in  tirne  is  more  marked  than  in  eharacter 
(Fig.  10),  biit  sooDer  or  later  alterations  occur  in  t  his  re^pect  also.  The  pube 
wave  may  then  be  characterised  by  a  partial  8y8tolic  riae  which  corresponds 
to  a  hyposystole  at  the  heart,  by  a  bold  intercurrent  8y8toUc  rise  which 
denotes  a  hy|:*ersy8tole  at  the  heart,  or  by  a  suppression  of  the  aystolic  rise 
or  intermission  of  the  pnlae,  whiGh  denotes  the  condition  of  asy8tole  at  the 
heart  (Fig.  11).     Ali  these  may,  moreover,  be  met  with  in  the  same  pulse» 
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Frn.  10*— Inciineiit  nrrhjtbmiE  afteraliock. 
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Fio.  11,— The  aame  ptil»e  fbiur  jears  later,  ^M 

and  occur  without  determinable  periodicity,  The  arrhythniia  is  then  com- 
plete.  Systole  in  varying  forte  may,  however,  be  associated,  as  has  been 
stated,  with  hyposyBtole  of  regular  recnrrence,  and  give  riae  to  tho  cardiac 
and  radial  pulse  evidenees  of  coiipled  and  tripled  beata  (Figs.  5  and  8). 
In  some  ca&es  the  patient,  when  recumbent,  evinces  t!ie  coupled  beat  at  the 
wrist  and  a  qimdroplictition  of  sounds  at  the  heart,  which  may  be  rendered 
phouetically  as  lup— diip — Iflp— ^iop,  and  on  assuming  the  erect  position, 
the  lieart'8  action  being  qnickened,  the  pulse  becomes  regular  at  the  wrist 
aod  the  cardiac  aounda  may  be  rendered  as  lup^blp — dup.  The  accelera- 
tiou  of  the  heart  in  t  his  čase  obhterates  tlie  first  diastolic  pause  in  the 
coupled  beat,  and  the  change  is  marked  by  an  anachrotism  of  the  pulse  not 
pre\iously  present  (Figs,  12,  Kj  and  14). 

The  objective  signs  of  iirrhythmia  may  be  associated  with  no  subjective 
discomfort  on  the  part  of  ilie  patient.  On  the  other  hand,  a  forcible 
irregularitv  of  the  heart  uiay  give  the  senae  of  palpitation,  and  \vell-marked 
intermissions  are  also  irequent!y  felt  V»y  the  patient  at  the  moment  of  their 
occurrence.  The  heart  is  felt  to  **  stop,"  as  patients  at  times  remark  It  ia 
unne€easary  to  sta  te  that  these  objective  and  subjective  signs  may  also  be 
associated  %vith  other  evidenees  of  cardiac  faihire,  local  and  general,  auch 
as  valvular  bniits^  and  various  somatic  and  \isceral  forms  of  venous  stasis. 
They  may  also  manifest  themselves  without  any  of  the  notable  signs  of 
car^fiac  debility. 
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Fm,  12.— Arrbjrtliinift  witib  tujstole. 
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Diagnods. — ^Anhjthmia,  as  its  name  denotes,  is  essentiallj  irr^fftdar 
pulsation.  It  may  be  too  quick  a  piilsation  of  the  heart,  with  intervalB  of 
alower  pukation,  aod  thie  ifre- 
gtilarity  is  one  of  the  means  of 
distinguiflhing  it  froni  tachjcardia. 
It  iB  De  ver  likelj  to  be  confused 
with  bradycardia,  although  in 
some  cases,  as  hae  been  etated,  it 
may  give  plače  to  a  persietent 
domination  of  the  latter  aign. 
The  di^nosis  of  tachycardial 
arrhjthmia  from  persietent  tachj- 
cardia  maj  also  be  made  by 
observing  the  effects  of  treatment 
by  posture  and  drngs.  The 
heart-rate  of  the  former  is  more 
certainlj  reduced  than  that  of 
the  latter  The  discrimination 
of  tachjcardial  arrhjthmia  vvith 
functional  bruit,  UBuallj  soft  and 
niitral  Bjstolic,  from  the  same 
condition  in  association  with 
organic  valvular  diaease  due  to 
rheumatic  endocarditis,  is  alBo 
important  As  Huchard  bas 
pointed  ont  in  the  former  ciiae, 
the  bniit  is  a  con8equence  of  the 
diflorder  of  cardiac  motion  and 
late  in  appearing,  while  in  the 
latter  the  bruit  ia  of  earlj  occur- 
renoe,  and  usuallj  noted  before  the 
arrbjthmical  phenomena  manifest  theinselvea.  In  many  cases,  moreover, 
the  functional  brmt  is  due  to  mitral  insiitlicieney  from  cardiac  dilatation 
of  a  temporary  idnd,  while  the  organic  naturallj  persists,  however  much 
the  heart  may  receive  muBcular  compensation.  Indeed,  the  more  compen- 
sated  the  heart  becomes,  the  more  audible,  in  manj  organic  cases,  is  tbe 
bruit 
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Paiholofjtf. — The  ultimate  diHappearance  of  arrtijthmia  in  manj  cases,  and  a  t 

▼anoUB  perioda  of  lile,  leads  to  the  conclusion  that  it  may  sometime«  de)>end  uf>on 

tracksient  conditions  ajfecting  one  or  more  o£  the  three  f actors  in  organic  action^  which 

^^       do  not  leave  permanent  ana  r6cogni&al>]e  tracea  in  tlie  heart    As^  however,  a  large 

^^K      proportion  of  persistent  cases  occur  withio  the  arterio-Bclerotic  period  of  life  alter 

^^F      the  fi^h  decade,  it  is  not  surprising  to  tind  that  interstitial  and  myocardial  changea« 

fibroaia,  pigmentation,  fattj  degeneration  of  the  heart,  t4>getber  with  more  gt^neral 

arterio-sclerosifi,  are  auociated  with  inany  cases  of  persietent  arrhythmia.    Inan- 

much,  however,  as  aH  these  states  may  occnr  in  an  aggravated  degree,  and  with 

everv  phase  of  cardiac  failure,  withoiti  the  patient  maniiesting  arrhythmical  actioii 

of  the  heart,  it  {onow8  that  causes  stiU  largely  unexplained  lie  at  the  bottom  of 

the  diBordered  action  of  the  heart. 

Of  the  intimate  fjathological  chan^fes  in  cardiac  innervation,  aod  in  the  tnner- 

vation  of  other  viscera,  little  more  u  at  present  knovm  than  hm  been  alreadj 

mentioried,  but   the  more  s^stematic   e^tamination    of   this  point  aftrr  death, 

i  And   the  more  regular  esaminatioii  of  the  blood  in  Kuch  cast^s  d  urin  g  hf^  tkn*i 

^H      caJcnlated  to  afford  u&eful  and  much-necMied  infonnation.    There  can  be  httle  doubt 

^m      Uiat  the  toKins  generated  by  the  germm  of  sueh  infectious  diseaaea  as  infloenia 
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less  easily  detectable  character  than  the  gross  neural  changes  met  with  after  diph- 
theria. 


Frognom. — Eaflez  and  toxic  arrhjthmia  maj  disappear  at  any  age  with 
the  disappearance  or  removal  of  the  cauae,  as  likewiBe  maj  the  arrhjthmia 
of  cardiac  overstraio  and  general  exhauBtion  wheii  these  etates  ariae  in  oom- 
paratively  joung  people  with  a  fair  reserve  of  recuperative  energj.  The 
arrhjthmia  of  the  arterio-sclerotic  age  is,  on  the  other  hand,  usuallj  per- 
aiatent  and  progressive,  inducing  cardiac  dilatation  and  other  evidences  of 
cardiac  tailure,  and  tending  to  shorten  the  lile  of  the  patient.  Under 
appropriate  treatment,  however,  much  maj  l»e  done  to  prolong  life  in  theae 
cases,  even  when  the  underljing  pathological  condition  is  in  an  advanced 
8tage,  and  the  signs  of  cardiac  failure  well  marked. 

Treaiment-^ln  this  as  in  other  forma  of  tlisordered  cardiac  action  the 
removal  or  restraint  of  soiircea  of  retiex  irritation  is  indieatei  In  the  čase 
of  the  jonng  these  will  usuallj  be  found  to  lie  in  the  gastro^intestinal  tract 
and  will  be  amenable  to  the  usual  dietetic  and  medicinal  agenta  efiectual  in 
securing  dne  digestion  in  and  evacnation  of  the  canaL  In  other  casaa^  the 
treatment  of  a  general  condition  of  which  the  arrhjthmia  is  but  a  sjmptom, 
is  indicated-  Thus,  ia  the  writer*s  experienee,  a  čase  jielded  to  the  nee  of 
thjroid  extract  in  the  čase  of  a  ladj,  the  subject  of  indistinctlj-marked 
nijxcedema.  The  gout,  gljcosnria,  or  rheumatic  heart  aflection  associated 
with  arrhjthmia  calls  for  treatment  on  recognised  Lines,  for  particulars  of 
which  the  reader  is  referred  to  other  portions  of  this  work.  ^t 

If  arrhjthmia  be  associated  with  obesitj  or  neurasthenic  conditionš^ 
suggestive  of  iropaired  mnscular  power,  a  jndiciouB  alteration  of  rest  and 
exerciae,  with  or  without  salt  baths,  on  the  Nauheim  principle,  maj  be  of 
mnch  sertace.  It  is,  bowever,  in  cases  of  aiThjthmia  associated  with  arterio- 
ficlerosia  that  carefnl  management  maj  elfect  much.  In  these  the  Nauheim 
sjstem,  although  often  emplojed,  is  of  little  service,  and  not  devoid  of 
danger.  Theee  cases,  in  a  large  proportion  of  mankind,  need  cardio-vascular 
rest,  not  esercise,  but  rest  need  not  be  sjnonjmous  with  absolute  quiescence, 
unless  well-marked  evidence  of  cardiac  failure  be  present,  A  regulation  of 
the  blood  weight  bj  preacribing  amaU  and  easilj  digestible  meals,  and  the 
avoidance  of  more  than  a  minimum  of  alcohol  and  tobacco,  together  with 
gentle  exercise,  maj  do  much  among  the  better  clasaes  to  promote  efficient 
cardiac  action.  The  guestion  as  to  the  advisabilitj  of  abaolutelj  prohibit- 
ing  the  use  of  tobacco,  frequentlj  arises.  In  the  čase  of  those  who  have  un- 
deniablj  over-smoked  themselves^  it  maj  be  as  necessarj  to  do  so  as  it  maj 
be  to  absolutelj  prohibit  the  use  of  alcohol  to  the  dninkard.  But  the  nile 
of  thnmb  and  oracular  prohibition  of  these  articles  maj,  in  the  čase  of 
those  accustomed  to  their  moderate  use,  do  more  bar  m  than  good,  Although 
the  will  cannot  infiuence  the  heart,  the  emotione  can,  and  a  krge  number  of 
people  cannot  reconcile  themselves  to  the  abandonment  of  these  articles 
without  an  amount  of  subjective  \vorrj,  which  it  is  desirable  to  avoid  when 
the  oontrolling  influence  of  mental  calm  is  verj  desirable.  The  poor  over- 
worked  arterio-sclerotic  patient,  with  arrhjthmia  on  the  other  hand, 
frequentlj  does  well  while  in  hospital  on  ordinarj  diet,  rest  in  bed,  and  two 
to  three  ounces  of  brandj  dailj.  Ha  needs  feeding,  rest  and  warmth  to 
strengthen  his  heart  and  to  overcome  hia  peripheral  vaacular  resistanca 
Among  druga  in  such  cases,  if  one  be  more  valuable  than  another,  it  is 
mercurj,  given  alone,  or,  if  there  be  evidences  of  cardiac  dilatation  and 
failure,  in  combination  with  digitaUs.  Old  masters,  such  aa  Stokea  of 
Dublin,  knew  weU  the  value  of  this  combination,  and  that  value  will  be 
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foimd   oot   to  have    been    exaggerated    by  those  who  will   follow  their 
directions  in  the  present  day. 

The  proper  ase  of  mercuty  in  arterio-sclerosis  seenis,  mdeed,  for  a  tinie  to 
have  been  largelj  a  lost  art  \Vith  the  concnrrent  use  of  bland  unirritating 
form  of  food,  and  the  avoidance  of  acid  condimeots  such  as  vinegar,  how- 
ever,  mercurials  may  be  given  for  a  considerable  period  with  benefit.  In 
arterio-flclerotic  cases  with  an'hythmia  and  cardiac  failtire,  the  well-known 
combination  of  blue  pili,  digi  tališ,  squill,  and  hyo8cyamii8,  often  kDOwn  as 
the  "  6iiy'8  Pili  *'  (bnt  which  is  really  attributable  to  that  worthy  pbysician. 
Dr.  Matthew  Bailliej  who  bad  no  connection  \vith  Guy*8  Hospital),  acts  in 
QmQy  infltances  with  the  efiicacy  of  a  speeific.  The  combination,  indeed, 
often  succeedB  when  the  ingredients  given  8eparately  faU,  as  Dr*  Baillie 
maintained,  for,  \vhile  the  merctiry  relieves  the  peripheral  resistance 
to  the  circulation,  the  digitalifl  urges  the  weak6ned  heart  to  more  efficient 
action. 

LITEKATURE.— HoLBiBTON.  Tran$,  iJcjM  Med.  and  Chir.  Soc,  IS41.— Grob.  W«nl- 
lehe'«  Archivf,  klin.  Med.  Bd.  zUi.  18SS.— Dsino.  St.  FeUr^b,  tn^i  ^ocA«iMdlr.  Nr.  1, 1892. 
— MoRtsoN«  Cardiac  Failure  and  iU  TreaiftufU,  London,  1897. — MoftisoN.  Lancet,  'Nov, 
1895,— BotrvBRET*  Hšv^  de  mddeeine^  t,  ix.  1889.  — Gbrhardt^  SAMt;KL.  Kim,  Fmira^, 
Leipzig,— Hkurinoham.  Edin,  Med,  J<mmal,  xliii.  1897.— Martius,  Tach^eardie.  Stutt- 
gart,  1895.— Ott.  ZeiUchr,  /  HHlkund€,  Bd.  ix.  No,  45.— HuCHAiii».  TtaiU  chir.  da 
mol,  du  casuT.     Faria,  1893. 
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Ste  aho  Heart — Embryology,  p,  325, 

In  eommencing  the  subject  of  congenital  malfonnations  of  the  heart  we 
cannot  do  better  than  begin  with  a  classification  of  its  varioua  forms  taken 
froni  ProfesBor  Vierordt'8  admirable  monograph.  Thifi  list  gives  some  idea 
of  the  complexity  of  the  Bubject  and  of  the  extraordiDai7  multipUcity  of 
'orms  which  congenital  defect  of  the  heart  may  asaume.  In  eetimating  this 
we  must  further  Ijear  in  mind  that  it  is  much  commoner  to  find  several 
malfonnationa  combined  in  one  heart  than  to  meet  with  one  only,  and  that 
in  the  čase  of  patients  who  have  attained  adult  age  there  are  apt  to  bo 
further  complications  aa  the  result  of  post-natal  endocarditis  having  attacked 
the  abnormal  parts, 

Vierordfs  classification  is  as  follow8 : — 

1.  Patent  foramen  ovale,  uncomplicated  defecta  of  the  inter-auricular 
Beptum. 

2.  Uncomplicated  defects  of  the  inter-ventricular  septum. 

3.  (a)  Primary  inflammatory  stenosia  of  the  ostinm  and  couus  of  the 
pulmonarj  artery  without  malformatiou  (with  patent  foramen  ovale). 

(b)  Stenoeis  and  atresia  of  the  pidmonary  artery. 

(1)  Without  aeptal  defect  and  transpoaition  of  the  vesaela. 

(2)  With  septM  defect  aad  transposition  of  the  veeaels. 
4  Transpoeition  of  the  large  arterial  trunk»  (with  varioua  complica- 

5«  Dilatation  of  the  pulmonary  artery. 
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6.  Persistence  of  the  trimcus  arteriosus  (incliidiug  casea  of  direct  com 
munication  betw©en  the  aorta  and  pulmonarj'  artery). 

7.  Congenital  stenosis  and  atreaia  of  the  commencement  of  the  aoi 
(coniis  and  ostiiim). 

(a)  From  arrest  of  developiuent. 

(b)  From  fcetal  endocarditis. 

8.  Congenital  abnormalities  of  the  semilunar  valves. 

9.  Stenosis  of  the  aorta  iiear  the  eiitrance  of  the  ductus  arteriosiis, 
persistent  iethinuB  aortae, 

10*  Congenital  naiTowness  of  the  aortic  sjstem. 

11.  Patencj  (iincomplicated)  of  the  ductus  arteriosus. 

12.  Primary  defects  at  the  right  auriculo-ventricular  opening — 
(a)  Developmental. 
(&)  From  foetal  endocarditis. 

13.  Priraarj  defects  of  the  left  auriculo-ventricular  opening — 
(a)  DevelopmentaL 
(6)  From  fcetiil  endocarditis. 

14.  Misplaceuients  of  the  heart. 

15.  Maiiormation  of  tlie  pericardium. 
Cdu&dtion. — ^The  lesions  of  congenital  heart  disease  maj  be  divided 

three  groups  according  to  their  causation. 

(1)  In  some  easea  the  abnormalities  in  the  heart  are  evidently  of  sueh 
a  nature  that  they  must  have  resulted  from  intra-uterine  endocarditis. 
When  thiB  disease  occui-s  in  foetal  life  it  may  be  of  the  warty  variety, 
e8pecially  wheii  it  afieets  the  semilunar  valves  of  the  arterial  openiogs.  In 
the  great  majority  of  cases,  however,  it  assimies  the  sclerotic  form,  aud 
leaves  behind  it  an  opaque  white  or  bufif  yellow  thickening  of  the  endo- 
carditim.  It  may  cause  contraetion  of  one  or  more  of  the  cavities  or  of 
the  valvular  openingg,  or  shrinkiug  or  adhesion  of  the  valves  them&eh^es. 
The  condition  occmrs  more  frequently  on  the  right  tlian  on  the  left  side  of 
the  heart. 

(2)  In  many  cases,  part  or  the  whole  of  the  lesion  consists  in  persist- 
ence  of  openings  in  the  inter-ventricular  or  inter-auricular  septa  or  of  the 
ductus  arteriosus.  Abnonnal  pateocy  of  any  of  these  structiires  is  refer- 
able  to  obetruction  to  the  course  of  Ihe  circulatiou  occurring  at  a  period 
earlier  than  that  of  their  natural  closure.  This  oljstniction  may  exist  in 
the  limgs  or  m  the  course  of  the  pulmonaiy  artery,  in  the  right  ventricle  or 
at  the  tricuspid  aperture ;  and  it  may  equally  well  be  situated  on  the  left 
side  of  the  heart  either  at  the  mitral  or  aortic  orifice.  The  presence  of  a 
patent  inter-ventricular  opening  indicates  an  earlier  date  for  the  commence- 
ment of  this  obatruction  than  an  open  foramen  ovale  or  ductus  arteriosus 
only.  Sometimes  on  examining  the  lieart  and  lungs  no  lesion  can  be 
found  wliich  could  have  caused  any  obatruction  to  the  circulation ;  in  such 
cases  it  ia  probable  that  the  block  bas  been  of  a  temporary  nature  and  has 
disappeared. 

(3)  The  remainder  of  the  cases,  which  cannot  be  grouped  in  one  or  other 
of  these  categories,  present  other  imperfections  of  development  which  show 
no  trace  of  being  due  to  inflammatory  action.  Such  are  transposition  of 
the  large  arterial  trunks,  congenital  abnormalities  of  the  semilunar  valves, 
absence  of  the  pericardiimi,  etc.  The  causation  of  these  arrests  or  perver- 
810118  of  development  is  in  many  cases  exceedingly  ohscure.  The  experiment8 
of  Geoffrey  St.  Hilaire  and  other  more  recent  observers  have  8hown  that  a 
variety  of  mechanical  and  chemical  influences  (such  as  violent  shaking  and 
the  injeetion  of  chemical  irritants  or  of  pathogenic  germs  and  their  toxiiis) 
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acting  on  an  egg  often  result  in  congenital  malformations  in  the  chicken* 
Tlie  causee  which  under  ordinary  circumstancea  produce  a  like  result  in 
the  human  embrjro  are  as  yet  quite  miknown.  It  is  extremely  probable, 
however,  as  Ballantjme  has  pointed  out,  tliat  the  same  morbific  influences 
whicb  occasion  endocarditis  in  the  later  stag^a  of  intra-uterine  life  give  rise 
to  developmental  defocta  when  they  act  during  the  earlier  months.  In  other 
word5^  the  morbid  infiuence  which  in  the  young  embryo  produces  a  terato- 
logical  reeiilt  has  a  pathologieal  effect  when  it  acts  on  a  fcBtus  which  haa 
80  far  developed  as  to  have  diOerentiated  oigans. 

It  is  important,  in  connection  with  the  causation  of  congenital  heart 
disease,  to  (lraw  attention  to  the  faot  that  a  great  variety  of  extemal 
malformations  due  to  imperfect  development  (such  as  hare-lip,  imperforate 
anns,  webbed  fingers,  etc.)  are  frequently  found  along  with  it,  and  that  it 
haa  been  pointed  out  recently  tliat  a  curiously  large  proportion  of 
**  Mongolian "  imbecile  children  present  congenital  heart  lesions,  This 
association  with  the  other  defects  of  development  seems  qiiite  as  marked  in 
instancea  of  fcetal  endocarditis  as  in  the  so-called  developmental  casee. 

CUnical  PhenoTnena.- — The  syniptoms  met  with  in  cases  of  congenital 
heart  disease  vary  greatly  ticcording  to  the  extent  as  well  as  the  nature  of 
the  lesions  pre-sent,  and  the  degree  to  which  these  interfere  with  the 
circulation.  In  some  few  cases  (e^g,  in  some  of  septal  defect)  there  may  be 
no  symptom  or  phy8ical  sign  that  could  lead  to  a  suspicion  of  abnormality 
dming  Hfe,  In  olhers  (e,^,  in  many  of  patent  ductus  arteriosus)  there  may 
be  notliing  discoverable  b6yond  a  murmur.  In  the  great  majority  of  cases, 
however,  we  meet  not  onIy  with  murmurs  and  other  abnormalities  on 
phy8ical  examination  of  the  heart,  bnt  also  with  more  or  less  deep  cyano6i8, 
with  ehilliness  of  the  eitremities  and  concentration  of  the  blood ;  and  we 
also  often  tiad  clnbbing  of  the  finger-ends,  If  the  interferenee  with  the 
circidation  is  marked  we  find  some  cousiderable  degree  of  debility»  and  there 
may  also  l>e  a  varying  amoimt  of  dy8pn€?a»  attacks  of  cardiae  pain,  epi&taxis» 
and  epileptiform  seizures  of  varions  type8*  The  coincident  occurrenoe  of 
ejcternal  defects  of  development  has  been  already  alluded  to. 

Some  of  these  clinical  phenomena  deserve  further  mention. 

Physical  Signs, — The  physical  signs  of  congenital  heart  disease  dis- 
coverable on  palpation,  percnssion,  and  anscnltation  conaist  of  alterations 
in  the  poeition  or  foroe  of  the  heart'8  apex-beat,  thrills,  increased  siJEe  or 
altered  contour  of  the  cardiae  dulness,  murmurs,  and  changes  in  the  loud- 
ness  of  the  sounds — especially  of  the  pulmonary  second  sound.  The  com- 
bination  of  these  plienomena  met  with  has  often  miich  more  signifiGance 
than  their  individual  occurrence.  Thus  a  loud  8ystolic  murmur»  with  no 
increased  dulneas  and  no  accentuation  of  the  pulmonary  second  sound,  lias 
a  very  diflerent  meaning  from  an  otherwise  identical  murmur  accompanied 
bj  the  usual  signs  of  cardiae  hypertrophy. 

The  murmurs  aro  usually  peculiar  in  their  areas  of  audition,  and  in 
their  lines  of  propagation,  which  do  not  correspond  to  those  characteristie 
of  any  valvukr  lesion.  It  is  often  difficult,  it  not  impossible,  to  determine 
the  area  of  their  maximum  intensity,  and  this  may  also  vary  from  tirne  to 
tirne  in  the  same  čase.  In  the  very  great  majoritj  of  instances  the 
murmurs  are  8yBU>Iic  in  time ;  rarely,  however,  they  may  be  diastolic  or 
presjstolic,  Peculiar  humming  sounds  are  sometimcs  met  withp  especiaUy 
over  the  liase  of  the  heart  It  is  to  be  remembered  that  murmurs  due  to 
congenital  cardiao  defects  may  change  considerably  in  character  and  dis- 
tribution  if  the  patient  becomes  ana^mic, 

C^anosU. — CyanoeiB  is  present  in  the  m^ority  of  cases  of  congenital 
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heart  disease,  and  it  is  so  characteiisLic  of  theae  eases  that  tliej  have  beei^^ 
Bpokeii  of  as  iaatances  of  "morbus  cceruleus/*  The  discoloration  varies 
greatljr  in  degree.  When  well  marked  it  is  deeper  than  that  produced  by 
almost  any  other  pathological  condition.  It  m  ™ible  ali  over  the  lx)dy» 
but  is  eapeciallj  noticeable  in  the  extremitiea  (fingers^  nase,  eare,  et€.),  and 
on  the  visible  mocous  membranes.  When  severe  it  may  be  accompanied 
by  some  puffiness  of  the  fe^tiires,  bnt  cedema  of  the  extremitieB  is  ram,  and 
only  occurs  late  in  the  course  of  the  čase.  The  cjanosis  ia  usuallj  present 
at  birth  and  persiats  during  life,  bnt  it  may  only  come  on  when  the  patient 
h  several  years  old.  I  ta  degree  varies  from  day  to  day  according  to  the 
general  health  of  the  patient, 

The  cyano8i8  of  congenital  heart  disease  differs  from  other  fornis  of 
cyanosifl  in  degree  rather  than  in  kind.     It  is  important  to  remember,  how- 
ever,  that  cyanosis  is  not  met  with  to  any  appreciable  extent  in  childhood 
as  a  result  of  poat-natal  endocarditis ;  its  presence  alwayB,  thcrefore,  in--^ 
dicates  a  congenital  lesion  (either  developraental  or  from  endocarditis)*        ^M 

The  causaiion  of  the  extrenie  cyanosis  in  these  cases  haa  long  engaged 
the  attention  of  the  medieal  profession,  and  several  explanations  of  it  have 
been  suggested,  ^M 

(1)  The  view  that  it  is  dne  to  admixture  of  the  venous  and  arterial" 
blood  allowed  bj  their  defective  separation  in  the  abnormal  heart  is  to  be 
conaidered  no  longer  tenable.     Extrenie  cyano8is  has  Lieen  foiind  in  cases 
where  the  condition  of  the  heart  did  not  permit  of  any  abnormal  mixture 

of  this  kind ;  and,  again,  iiidividnals  have  been  knoii^Ti  to  h  ve  for  years 
without  a  trace  of  cjanosia,  althoiigh  their  hearts  presented  more  or  less 
extenflive  septal  defects. 

(2)  A  more  widely  accepted  explanation  is  that  first  enunciated  by 
Moi^agni,  that  the  discoloration  is  merely  the  resnlt  of  oongestion  of  the 
venous  9ystem  ariaing  from  backward  pressure*  It  aeems  probable  that 
this  aocounts  to  some  extent  for  the  phenomenon,  and  the  differences 
notieed  between  the  cyanosi3  of  ordinary  heart  and  liing  cases  and  Lhat  of 
congenital  malformation  may  be  partly  at  least  attribntable  to  the  very 
early  onset  of  the  backward  preasure  having  caused  greater  dOatation  of  the 
smaller  blood-vessels,  Tho  fact  that  tlie  blood  which  distends  these  is 
abnormally  dark  from  ita  conceiitration  must  also  be  borne  in  mind. 

(3)  Di".  Lees  has  presented  strong  argumenta  in  favour  of  the  cyano8ia 
in  congenital  heart  cases  being  simply  an  index  of  the  extent  to  which 
aeration  of  the  blood  in  the  lunga  has  been  hinderedp  the  discoloration  being 
due,  not  to  venoua  congestion  pure  and  siniple,  but  to  the  congestion  of  non- 
aerated  blood. 

Cluhhing  of  the  Fingers  €Lnd  Toes. — This  is  a  common  sjmptom  of  congeni- 
tal heart  disease ;  bnt  the  exact  conditions  imder  which  it  occurs  are  not  quite 
clear.  It  is  present  in  most  cases  where  the  cyaBOsis  is  extreme»  bnt  not  in 
ali,  and  it  may  be  pi^eaent  without  any  cyano8is.  Dr.  Lees  points  out  that 
it  is  not  likely  to  occur  if  the  syatemic  venons  congestion  is  prevented  by 
the  presence  of  a  widely  patent  foramen  ovale.  \VTien  clubbing  of  the 
fingers  and  toea  is  present  to  a  marked  degree  a  corresponding  condition  of 
the  noše  and  ears  is  usnany  seeo. 

Blood. — In  cases  of  this  form  of  cyanosiSp  as  well  as  in  others,  there  is 
a  concentrated  condition  of  the  blood.  Ita  specific  gravity  is  increased 
(1070-1080),  and  the  number  of  coloured  blood  corpuscles  may  reach  as 
high  as  from  8  to  9,000,000  in  the  cub.  cm.,  vehile  the  hsemoglobin  may  be 
over  150  per  cent. 

Som^  Forms  of  Cardiat  Malformation,^— A  few  facts  may  now  be  given 
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regarding  some  of  the  varieties  of  coogenital  heart  lesion,  including  those 
which  are  most  freqiientljr  met  with  in  clinical  work  or  in  the  post- 
mortem  room. 

Patent  Foramtn  Ovale. — Very  little  blood  passes  fchrough  the  foramen 
ovale  at  birth,  althoogh  the  opening  is  often  not  completeljr  closed  before 
the  middle  of  the  first  yean  Not  uocommonlj  the  foranien  pei^sists  during 
Ufe  in  the  form  of  a  small  valvular  opening,  This  scarcelj  araounts  to  an 
abnormalitj,  and  gives  rise  to  no  sjmptoma.  When,  however,  the  opening 
is  large  and  not  valvnlar,  it  is  to  V>e  regarded  as  disttnctlj  abuormal*  even  il, 
as  sometimes  happens,  it  has  no  apparent  efiect  on  the  health.  In  8ome  casea 
the  patent  foramen  is  accompanied  hy  a  mom  or  less  estansive  defect  of  the 
adjacent  inter-auricular  septuni.  ratency  of  the  foramen  ovale  is  not  veij 
rarely  the  only  nialformatioo  diacoverable ;  it  is,  however,  much  more 
common  to  hod  it  along  with  other  malformations  of  the  heart  or  large 
veBBels. 

The  BymptomatoIogy  of  this  defect  is  stili  very  obscure,  Frequently  it 
gives  rise  to  no  8ymptoms  or  phy8ical  mmm  at  ali.  Such  8ymptomB  as  ha  ve 
been  ascribed  to  it  are  inconstant  and  ill-defined  Mumiurs  of  various 
kinds  have  been  met  with,  and  theae  have  not  only  been  presy8tolic  or 
diaatoliCt  as  might  have  been  expected,  biit  quite  as  often  8yBtolic  in  tirne. 
The  area  of  their  maxinuun  int-ensity  has  also  varied,  but  they  have  generally 
been  heard  best  about  the  level  of  the  3rd  or  4th  costal  cartilages.  In 
Bome  oases  there  has  been  cyano8is ;  in  others  it  has  been  absent.  Under 
ordinary  circumstances  the  diagnoais  of  these  cases  is  impossible.  In  the 
rare  instances,  however»  in  whi€h  a  patient  with  this  defect  acquire8  mitral 
incompetence  in  later  life,  the  defective  state  of  liis  inter-auricular  septuni 
may  l>e  betrayed  by  the  occurrence  of  venous  pulsation  in  the  neck  without 
evidence  of  tricuspid  disease. 

The  prognosis  in  these  case^  is  obeoure.  Many  of  the  patients  dio  in 
early  infancy,  but  not  a  few  instances  are  on  record  of  individuals  with 
large  defects  of  the  inter-auricular  septum  who  have  reached  adult  Ufe  and 
even  old  age  (8ixty  to  eighty  year8).  It  mnst  he  remembered,  however,  that 
the  piesenoe  of  an  open  foramen  ovale  constitutee  a  source  of  danger  to  life 
in  cades  in  which  anything  of  the  natui-e  of  venous  throralKJsis  is  present. 
A  detached  fragment  of  a  thrombus  carried  to  the  right  side  of  the  heart 
is  very  apt  to  pass  directly  into  the  left  auricle,  thence  through  the 
left  ventricle  into  the  arterial  8y8tem,  causing  an  embolism  in  the  brain  or 
elsewhere. 

Deftcts  in  the  Inter-ventricular  Septum. — The  normal  inter-ventricular 
opening  closes  by  the  eighth  weefc  of  intra-uterine  Ufe.  A  permanent  open- 
ing in  this  situation  constitutes  one  of  the  commonest  malformations  of  the 
heart  It  may  oocupy  the  position  of  the  "  undefended  space,"  or  mem- 
branous  portion  of  the  septum,  or  it  may  be  at  one  or  other  side  of  thia 
area.  It  is  but  rarely  sitnated  near  the  apex.  Although  occasionaUy  found 
alone,  this  malformation  is  generally  one  of  several.  Ii  is  e6pecially  apt  to 
be  ftSBOciated  with  pulmonary  stenoeis.  When  it  is  met  with  to  a  very 
nmrked  degree  along  with  a  lai^  defect  of  the  inter-auricular  sentum,  we 
have  the  condttion  which  has  been  described  as  •*  oorbilocnJare  *'  or 
"  reptilian  heart." 

The  phy8ical  signs  produced  by  defects  in  the  inter-ventricular  septum 
are  a  matter  of  great  diflerenoe  of  opinion.  It  ia  generaUy  beUeved, 
however,  to  produce  a  loud,  harBh,  long-continued  8y8toUc  murmur,  which 
is  audible  chiefly  over  the  upper  third  of  the  praxK>rdia,  in  front,  and 
alao  markedly  in   the  inter-scapular   region   betdnd,  and  whioh  ia  not 
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accompanied  by  any  thrill.  Many  dilfereiices  in  the  plijsical  signs  have, 
however;  been  de^cribed  by  good  obsei*vers.  Cyaiiosis  may  be  absent; 
and  there  is  no  question  that  very  large  defecte  in  the  inter-veiitricular 
eeptmn  may  persist  withoiit  causing  any  symptom  or  physical  sign 
whatever. 

The  prognosis  is,  on  the  whole,  less  favourable  than  in  cases  of  open 
foramen  ovale,  The  presenee  of  an  inter-ventricular  commiinication  causes 
greater  interferaiice  with  the  circulatioo,  and  leads  at  an  earlier  period  to 
cardiac  hypertrophy.  Cases  have,  however,  been  recorded  in  which  patients 
with  tbis  lesion  lived  forfcy  and  even  forty-five  years.  The  danger  of  the 
occnrrence  of  emboliam  ia  the  sanie  aa  in  cases  of  patent  foramen  ovale. 

Stefiosis  and  Atresia  of  tke  FtdTfionart/  -4r^er^,— This  is  probablj  the 
commonest  congenital  roalfonuation  of  the  heart.^  It  may  be  dne  either 
to  abnormal  division  of  the  common  tninens  arteriosiia  in  the  covirse  of 
development,  or  to  the  resiilt  of  foetal  inflammation.  The  exact  sitnation  of 
the  narrowing  varies.  It  raay  be  caused  by  thickened  and  adherent  valves, 
or  may  be  sitnated  above  the  valves,  The  artery  itself  inay  be  thickened, 
or  there  may  be  a  diminiition  in  size  of  the  conns,  The  liinien  of  the  veaael 
niay  he  quite  obliterated.  It  is  nsually  accompanied  by  patency  of  the 
inter-ventricular  or  inter-aurieular  openings,  or  both,  and  often  by  an  open 
ductns  arterioaiis. 

The  syniptoms  are  generally  striking.  There  is  n8nally  marked  cyanoBis, 
with  its  accompaninients.  Often  the  right  side  of  the  heart  Bhows  distinct 
evidence  of  enlargement  The  auscnltatory  signs  vary  con8idei*abIy,  A 
lond  8ystolic  murmnr  in  the  second  and  third  left  spaces  near  the  stemiim, 
which  is  propagated  into  the  vessels  of  the  neck,  is  what  is  most  charac- 
teristic.  There  may,  however,  be  no  iniirmur  at  ali.  In  cases  of  simple 
stenosia  the  pidnionary  second  sound  is  faint  or  absent,  bnt  in  some  cases^ 
where  the  valves  are  not  implicated  and  the  ductns  is  widely  open,  it  may 
even  be  accentuated. 

The  prognosis  in  cases  of  puImonary  stenosis  is  not  good  as  regards  the 
prospect  of  long  life.  In  exceptional  instances  patients  have  been  known 
to  live  more  than  forty  years.  The  great  majority,  however,  die  in  chikl- 
hood  or  as  yoimg  adults.  In  cases  of  atresia  the  ehances  of  life  are 
con8iderably  less  than  in  those  of  stenosis.  There  woiiId  seem  to  be  a 
special  tendency  for  patients  with  this  malformation  to  snffer  from  various 
forms  of  cerebral  disease.  It  is  said,  also,  that  they  are  pecnliarly  liable  to 
tuberciilosis  of  the  hmgs. 

Transposition  or  Malposition  of  the  Aorta  and  Pulmonary  Art€ry,— 
This  is  a  gronp  of  not  very  common  cases  which  are  complicated  both  as  to 
their  anatomical  details  and  their  mode  of  prodnction. 

The  phy8ical  signs  are  also  very  obscure  and  equivocaL  There  is 
generally  marked  cyanosi8,  and  8ystolic  murmnrs  are  naually  p  resen  t,  These, 
however,  may  posBibly  be  referable  to  the  complications  which  are  present. 
Aecording  to  Hochsinger,  the  presenee  of  ex treme  cyanosis,  with  pure  he^rt- 
sonnds  and  aeeentnation  of  the  second  somid  at  the  base  of  the  heart,  gives 
aufficient  ground  for  a  diagnosis  of  this  condition  in  an  nncomplicated  form. 

The  prognosis  in  cases  of  transposition  of  the  large  vessels  is  very  bad. 
In  a  few  instances  the  patients  have  survived  to  adult  age,  but  in  the  great 
majority  they  die  within  the  first  8ix  montha  of  extra-nterine  life. 

Sienom  and  Atrtsia  of  the  ^or/^,— This  is  a  mucb  less  common  condition 
than  narrowing  of  the  puImonary  arteij.     Most  forma  of  it  are  ineonsistent 

*  Aceording  to  Pejicock^  more  tlian  four-Bfths  of  the  cMldren  with  congenital  beart  diacaso 
who  rcacli  twelve  year8  old  sufler  from  thia  leaion^ 
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with  continued  extra-uteriiie  lile,  aiid  ihc  chUdren  survive  for  a  few  dajs  at 
most  The  only  variety  of  the  oialformation  which  is  compatible  with 
loDger  Ufe,  and  therefore  of  cliuleal  iuterest,  is  the  stenosis  or  atresia  which 
occura  near  the  entrance  of  the  ductus  arteriosus.  This  is  situated  at  the 
ooimnen cement  of  the  descending  aorta,  either  above  or  below  the  ductua. 
The  obstmction  at  this  point  leada  to  great  dilatation  of  the  aortic  behind 
it  and  of  its  branehes»  and  an  extensiv6  collateral  circulation  devebps. 

The  sjraptorns  in  these  cases  are  either  slight  or  quite  absent  in  child- 
hood,  80  that  the  condition  is  not  diagnosable,  They  become,  however, 
8teadily  more  marked  in  later  life.  This  is  largely  due  to  the  fact  that  the 
conatricted  portion  of  the  vessel  remains  about  the  same  size,  while  the 
himen  of  the  rest  of  it  grow8  with  age^  so  that  the  effect  of  the  dispropor- 
tion  between  the  two  becomas  increa8iugly  felt.  Cyanosis  is  seldom  present 
The  phy8ical  signs  which  are  characteristic  of  this  noalformatioii  in  adult 
patients  are  as  foUows: — (1)  Marked  hypertrophy  of  the  left  side  of  the 
heart ;  (2)  a  lond  svstolic  ninnnnr,  accompanied  by  a  strong  thrill  over  the 
manubrinm  sterni  t<j  right  of  it,  and  in  the  jugular  fossa,  which  is  also  con- 
ducted  into  the  vessels  of  the  neck ;  (3)  a  visible  collateral  circulation  in 
the  form  of  superficial,  dilated,  pulsating  arteries,  recognisable  over  the 
chest  and  al>domen.  in  wlueh  8y8tolic  murmurs  may  soinetimes  be  heard. 
The  diagnosis  nmy  be  confirmed  by  the  occurrence  of  retardation  of  the 
femoral  pulae  and  marked  weakne8a  of  Ihe  arterial  pulses  ali  over  the  lower 
half  of  the  bodyi  contrasting  with  those  of  the  distended  vessels  above. 

In  this  form  of  aortic  stenosis  or  atresia  the  prognosis  is  mucb  more 
favourable  than  it  is  in  cases  of  constrictioii  of  the  piSraonary  artery.  In 
some  cases  its  presence  seems  to  have  been  c^inaistent  with  a  long  and 
apparently  healthy  life.  When  death  occurs  it  is  sometimes  due  to  rupture 
of  the  aorta,  sometimes  to  eerebral  or  pulmonary  lesions. 

Congenital  Abnormalities  of  the  Semilunar  Valvts, — Abnonnalities  in 
the  number  and  size  of  the  seniihmar  valvea  are  not  verj^  uncommon.  One 
lent  may  be  unusually  small,  or  tliere  may  be  two  or  four  instead  of 
three.  Such  malformations  are  generally  of  themselves  of  no  con8eqQenea 
It  is  foand.  however,  that  in  later  life  the  abnornml  valves  are  fipeciaUy 
liable  to  be  afiected  by  endocarditis. 

Patent  Duetus  Arterioms, — The  ductns  arterioeus  rapidly  clofies  after 
birth,  and  it  shoidd  be  entirely  obliterat<?d  aomewhere  tetween  the  tenth 
and  twentieth  day8  of  life.  Faihire  of  this  normal  process  of  involution  and 
coQ8equent  pei-aistent  patency  of  the  canal  is  a  common  complication  of 
various  congenital  malfonnationa  of  the  heart  and  vessels,  as  already  men- 
tionod.  Occasionally,  als^D,  cases  are  met  with  in  which  an  open  ductua  is 
the  only  lesion  to  l»e  found,  The  persistent  duct  may  be  greatly  dilated, 
in  which  čase  it  often  aci^nires  a  fiinnel  shape,  the  aortic  being  tlie  wider 
end.  The  pulmonary  artery  may  be  greatly  dilated,  and  the  left  ventricie 
is  genorally  hypertrophied. 

When  the  lesion  is  uncomplicated  there  is  no  cyano6i8  until  late  in  the 
progresfl  of  the  čase,  and  the  patient  often  H  ves  many  year8  in  the  eiyoy- 
ment  of  good  health  and  withont  any  abnormal  subjective  seosations. 
Caniiac  hyf>urtrophy  and  other  indications  of  some  emliarrassment  of  the 
circulation  are,  however,  apt  to  in  ter  vene  sooner  or  later.  The  murmttrs 
vary.  but  that  which  is  much  most  frequently  heard  is  a  loud  sj^tolic 
bruit  in  the  aocond  left  inteiTostal  spaco  a  short  diatanoe  from  the  Btemum^ 
which  iji  acoompaoied  by  a  palpablo  thrill  and  an  aooentuated  second  sound. 
Ooeasionally  there  is  a  diastdlie  nmnnttn 

The  prognods  in  iinoompliwited  časen  of  fHitent  duetus  arteriostts  is  more 
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favourable  than  in  most  forms  of  eoBgenital  heart  disease,  About  half  of 
the  published  cases  have  survived  pubertj,  and  many  have  had  long  aiid 
active  livea  withoiit  any  signs  of  disease. 

Acardia. — Acardia  or  absence  of  the  heart  is  met  vrith  in  mre  instanc 
of  stili- boru  twiii  moiiBtrosities. 

jDouhle  HearL — A  double  heart  has  been  described  in  cases  of  extreniel3 
deformed  faetiisea     Such  a  condition  ia,  however,  ne\^er  met  with  clinicallj. 

Mispldcement  of  tke  HearL^ — The  heart  may  be  displaced  to  the  right 
fiide,  or  forward8,  or  even,  in  very  rare  cases,  iipwards  into  the  neck  or 
downwards  into  the  abdoininal  cavity, 

I)extrocardia, — Misplacement   of   the   hetirt   to   the   right   may  occi] 
without  auy  corresponding  malposition  of  the  other  organs.     U8iially,  how- 
ever,  it  is  only  part  of  a  general  transposifcion  of  viscera  (dtas  viscerum 
inversus).     When  it  is  present  alone  thia  condition  caiises  no  disturbance  of 
the  general  health,  but  it  is  often  associated  with  otlier  malformations.        ^M 

A  leaser  degree  of  niisplacement  to  the  right,  so  that  the  heart  occnpieJH 
a  mesial  position  in  the  thorax,  snch  as  ia  found  at  a  very  early  period  of 
embryonic  life,  is  occasionally  met  with^  iisually  along   with  eitensive^^ 
developmental  defects.  ^| 

Eciopia  Cordis. — Ectopia  cordis  or  prolapse  forward8  of  the  heart  is  a^^ 
condition  which  dates  from  a  veiy  early  period  of  intra-uterine  life.     It  ia 
asBociated  with  congenital  fissiire  or  entire  absence  of  the  stenium,  and 
eometimes  with  defect  of  some  of  the  ribs.     It  varies  greatlj  in  degree,  and 
when  severe  may  be  associated  with  absence  of  the  pericardimn. 

Abs€7ice  of  the  Pericardimn, — Absence  of  the  pericartlium  may  occur 
along  with  abnormalities  in  the  position  and  form  of  the  heart  or 
independently  of  other  defects.     It  may  be  complete  or  partial. 

General  Bia^nosis  of  Congenital  Heart  Affe4iiion^.^-lt  is  not  generally 
veiy  diflicult  in  childhood  to  determine  in  any  given  čase  whether  a  cardiac 
lesion  is  congenital  or  acquired.  The  most  hnportant  points  to  be  con- 
sidered  in  making  the  diagnosis  are : — -The  prosence  of  cyanosis ;  the 
loudness  of  the  niurmur  taken  along  with  the  age  of  the  ehild ;  an  aty|jieal 
sitnation  and  propagation  of  the  mnrraur,  and  tlie  presence  of  hypertrnphy 
of  one  or  other  side  of  the  heait. 

In  children  who  are  weakly  and  aniemic  it  is  always  well  to  be  par- 
ticularly  cautious  about  the  diagnosis  of  congenital  heart  lesions  from  the 
presence  of  murmiirs  alone.  In  sneli  cases  comparatively  loud  basic 
murmurs  may  be  found,  wMch  disappear  entire]y  on  recovery  from  the 
general  condition  of  debilitj. 

The  diagnosis  of  the  exact  condition  is  a  gnestion  which  must,  in  the 
large  niajority  of  cases,  remain  iman8wered  owing  to  its  extreme  difficiilty* 
As  the  patient  grows  older  the  diagnosis  of  the  lesion  becomes  increasingly 
difficult  owing  to  the  great  freqnency  of  8econdary  endocarditis  of  the  con- 
genitally  abnormal  struetures.  Hochsinger's  axiom8  as  to  diagnosis,  which 
are  foimded  on  the  observation  of  children  under  five  jears  old,  but  wMch 
moBtly  apply  eqnally  well  to  older  patients,  are  (slightly  abridged)  as 
foUow8  :— 

1.  Loud,  harsh,  musical  munniirs,  with  a  nornial  or  but  8lightly  in- 
creased  area  of  didness,  are  met  with  in  little  children  ouly  in  congenital 
cases.  Wben  acqiiired  infiammatory  heart  affections  occiu*  in  them,  with 
very  loud  mnonurs,  they  invariably  cause  great  increase  in  the  cardiac 
dulness. 

2.  The  occurrence  of  munnui-s  along  with  gi'eatly  inereased  cardiac 
dulnees  and  feeble  apex-beat  in  young  children  is  in  favour  of  congenital 
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disease.  The  increased  dulneBs  depenAn  inainly  on  enlargemeut  of  the 
right  heart  while  the  left  is  but  slightlj  altered.  On  the  other  hand, 
acqmred  heart  diBease  in  children  is  accompatiied  by  ijicreased  force  of  the 
apex-beat.  hecause  its  effect  falls  first  on  the  left  side,  while  the  dilatation 
of  the  right  heart  sets  in  later,  and  does  not  affect  the  increased  strength  of 
the  apex-beat. 

3.  The  complete  absenee  of  murmurs  at  the  apex,  whUe  they  are  dis- 
tinctly  present  in  the  region  of  the  auricles  and  over  the  pulnionary  orifice, 
18  alway8  an  important  element  in  the  difierential  diagnosis,  and  is  tnoi-e  in 
favoiir  of  aeptal  defects  or  puhnonarj^  stenosis  than  of  endocarditis. 

4.  Abnormal  weakne88  of  the  piiknonarj  second  Boimd  along  with  a 
distinct  gjstoUc  murranr  can  only  be  explained,  in  early  childhood,  by 
assuming  the  presence  of  congenital  pulinonary  stenosis,  and  consequentl7 
is  worth  remeoitering  as  a  point  in  the  difierential  diagnosis. 

5.  Absenee  of  a  palpable  thrill,  in  spite  of  very  loud  murmurs  audible 
ali  over  the  piTecordial  region,  oecurs  almost  exclusively  in  cases  of  con- 
genital septal  defects,  and  this  condition  is  therefore  against  a  diagnosis  of 
acquired  heart  disease, 

6.  Loud  8y8tolio  murmurs  (e8pecially  those  aecompanied  by  a  thrill) 
whi€h  have  their  point  of  maximum  intensity  situated  over  the  upper  third 
of  the  stemum,  and  are  unaccompanied  by  any  symptom  of  marked  hyper- 
trophy  of  the  left  ventricle,  are  very  important  for  the  dis^osis  of  peraist- 
ence  of  the  ductus  arteriosus,  and  cannot  be  explained  by  the  assumption  ol 
endocarditis  of  the  aortic  valves. 

Pbognosis. — The  prognoBLB  depends  on  the  age  of  the  patient,  the  state 
of  his  strength,  and  the  presence  or  absenee  of  h3rpertrophy  of  the  heart 
and  of  cyanosis.  The  character  of  the  murmur  is  of  small  importance  in 
tbin  conoeetion  compared  with  the  general  condition.  In  young  infants 
the  prc^nosis  nuist  alway8  be  very  guarded  imtil  there  has  been  tirne  to 
obseiTe  to  what  extent  the  cardiac  abnormality  int^erferes  with  the  vital 
processes.  If  the  cyanosis  is  marked,  the  child  weakly,  and  the  heart 
enlarging  in  spite  of  čare,  the  outlook  is  very  hod.  If,  on  the  other  hand, 
the  fjatient's  nutrition  and  vigour  have  been  tolerably  well  sustained  for 
several  years,  if  cyanosis  and  clubbing  are  absent  or  sligbt^  and  the  heart 
little,  if  at  ali,  enlarged,  the  chance  of  his  reaching  manbood  may  be  re- 
garded  as  fairly  good. 

In  estimating  the  effect  of  a  congenital  heart  lesion  on  the  genetal 
health,  it  is  important  not  to  attribute  to  ite  influence  debility  arising  from 
other  causes.  It  is  not  very  uncommon  to  meet  with  children  who6e 
general  health  has  been  n^lected  owing  to  their  haviug  a  loud  heart 
munnur,  which  was  supposed  to  indicate  an  incurable  cause  for  ali  their 
ill-health,  but  who  rapiJly  respond  to  ordinary  treatment  of  their  other 
ailments* 

Treatment. — Grenerally  the  only  possible  treatment  consista  in  keeping 
^e  patient  quiet  and  warm  and  attending  to  his  nourishment.  In  casee 
'■where  there  are  periodic  signs  of  failure  of  compensation  (increasinff 
dyspncpa,  epistaxis,  epileptiform  attacks,  etc),  great  advantage  is  derived 
from  eonfining   the   patient  to   bed   for  a   tirne  and  giving  digi tališ  or 

Istrophanlhiis.  On  tlie  babitual  cyano8i8  of  these  coses  cardiac  tonies  have 
Do  effect.  For  cardiac  pain  and  breathlessneee,  when  severe,  noihing  but 
morphino,  and  that  sometimes  only  in  laige  doaes,  brings  any  relief.  If 
rickets,  ana^juia,  indigestion,  or  aDy  other  diseasee  are  preeent,  they  must 
be  oarefully  attended  ta 
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Hoart,  Stirgery  of* — As  surgeona  have  advanced  from  the 
svirgerj  of  the  pleura  to  the  8urgery  of  the  lung,  ao  the  advance  has 
now  been  made  from  ptincture  or  mciaioa  of  the  pericardium  to  euture 
of  a  wound  of  the  heart,  and  even  to  ligature  of  a  bleeding  coroDary  artery. 
The  necessitj  for  such  an  operation  will  verj  seldom  come,  yet  a  eurgeon 
ought  to  have  in  his  rnind  hQW  he  would  meet  it. 

To  elear  the  groimd,  those  cases  maj  be  Bet  aside  where  a  needle  or  a 
koitting-iieedle  has  been  driven  by  accident,  or  io  an  attempt  at  suidde, 
into  the  heart.  In  these  cases  the  rule  is  clear  and  unmiatakablt!»  thal 
the  foreigri  body  should  be  at  once  removed.  One  en  d  of  it  may  be  felt 
under  the  skin  ;  or  ita  exact  position  maj  be  defined  by  the  X-ray8.  Even 
though  it  be  gone  altogether  inside  the  pericardiuni,  yet  it  should  nut  be 
left  there,  nnless  it  be  bo  small  that  it  might  not  be  found  after  incision  of 
the  pericardium.  In  most  of  the  published  cases,  it  has  not  been  nece3sary 
to  do  more  than  incise  the  stiperficial  structures ;  nor  has  any  Berious 
bleeding  followed  tlie  witbdrawal  of  the  foreign  body. 

AgaiH|  caaes  of  gunshot  wou7id  need  not  here  be  considered  ;  for  thoiigh 
a  caae  of  surgical  interference  has  been  pubhBhed  by  Eiedel,  and  another  by 
Podrez,  yet  such  an  operation  must  ever  be  one  of  the  rarest  poesibihties  of 
8urgery ;  nor  did  their  niethods  of  procedure  difter  in  anj  material  way  from 
thoae  that  have  been  used  in  cases  of  punctured  or  incised  wound8  made 
with  a  knife. 

It  is  these  stahs  over  the  heart  that  have  offered  most  opportunitj  for 
treatment  by  opemtion — the  cases  of  Farina,  Cappelen,  Taasi,  Eehn, 
Parrozani,  aod  others.  And,  before  operating,  the  smgeon  lias  to  face  the 
fact  that  some  undoubted  cases  of  wound  of  the  heart  have  recovered 
without  operation.  The  older  methods  of  treatment,  absohite  rest,  without 
mo^dng  or  speaking,  real  *'  imrnobili^iation/'  ice  applied  over  the  heart,  low 
diet,  and  copious  veneaection  —  these  methods  did  sometimes  suoceed. 
Nothing  but  hourly  watching,  and  seeijig  e\ddence  of  8teadily  increas- 
ing  pressiire  on  the  heart,  and  blood  accumulating  in  the  pleura,  and 
the  patient  going  in  spite  of  treatment  from  bad  to  wor3e,  justiiies 
oi>eration. 

In  a  čase  of  stab-wound  of  the  heai*t,  it  is  not  likelj  that  the  surgeon 
need  be  afraid  of  wounding  the  pleura.  Eracticallj,  lie  may  be  certain  that 
he  will  tind  it  already  opeued,  and  with  blood  poured  into  it.  The  intemal 
mammary  arterj'  he  maj  find  divided,  or  may  diride  it,  or  may  not  come 
across  it.  The  incision  tlirough  the  skin  and  the  muscles  has  been  made 
ditlerent  wajs,  according  to  the  position  of  the  vtround ;  either  a  long  cur\^ed 
incision,  or  a  tlap.  The  eartilages  resected  have  been,  in  most  cases,  either 
the  fifth,  or  the  fourth  and  hfth  together.  And,  by  whatever  method,  the 
Burgeon  must  \yQTk  freelj,  through  a  space  large  enough  to  let  hiiu  see  what 
needs  to  be  done. 
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It  hm  been  recommended  tbat  the  wauiid  in  the  pleura  ahould  be  at 
oaca  closed,  and  the  pleura  pushed  outward,  out  of  the  way.  But,  in 
practice,  the  oppoeite  hm  been  done;  the  wound  in  the  pleura  has  been 
freely  enlarged,  the  blood  and  clots  have  been  washed  out  so  thoroughlj  ae 
the  caee  permitted,  and  the  pericardium  has  been  dealt  with  through  the 
pleura.  The  surgeon  has  found  the  wound  of  the  pericardium,  with  blood 
ruoning  out  of  it,  haa  enlarged  it,  and  secured  its  edges  with  catch  forcepa 

There  are,  of  course,  caaea  where  the  pericardium  has  been  opened,  and 
no  wound  found  on  the  heart  (Tassi,  Wil]iaras,  Dalton).  In  Mr.  Man&ell 
Moullin'B  čase  (Lancet,  1897,  L  314)  the  patient  had  been  kicked  over  the 
heart ;  the  pericardium  was  opened,  found  full  of  blood,  and  drained,  and  he 
znade  an  eicellent  recoverj.  In  a  few  caaes  a  wound  of  the  heart  has  been 
seen,  but  m  amali  as  not  to  need  suture. 

In  other  cases  the  wound  has  been  eutured  with  fine  ailk  and  a  fine 
curved  needle.  From  ooe  to  four  suturea  have  been  plac^ ;  and  the  ends 
of  the  first  suture  have  been  lightlj  held,  to  make  it  easier  to  pass  the  next. 
Cappelen  paaaed,  and  tied,  las  sutures  during  the  sjstola  of  the  heart ;  Beho, 
during  its  diastole. 

In  some  cases  the  pericardium  has  been  drained;  in  some,  it  has  been 
closed  at  once.  The  hsemothomx  may  give  rise,  many  dajB  afterward,  to 
the  need  of  an  operation  to  drain  the  pleura, 

LITERATURR. — The  whole  Bubj«ct  of  tliete  oaaes*  with  full  reference*,  is  diiciiMed,  witk 
adminble  aleamega,  in  MM.  Terbi ke  and  RETHO£n>*B  book«  ChirurgU  du  eatur  «i  du  pirkards* 
Pmm,  ¥mx  AloAn,  1898,     Prioe  3  fr. 
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Whatbvkb  objection  may  be  raised  to  the  name  hemiplegia  it  is  so  widely 
used,  and  so  eaailj  understood  that  no  substitute,  even  were  such  fortb- 
coming,  is  likelj  to  displace  it.  By  the  term  is  understood  a  paraljrtic  ^eo- 
tion  of  the  whole  of  one  side  of  the  body,  with  or  without  involvement  of 
sensatioD,  and  clinical  varieties  of  the  ordinarj  condition  depend  upon  the 
relative  degree  of  the  paraljsis  in  the  different  parts  of  the  affected  fiide. 
Thus  there  is  a  condition  in  which  the  arm  on  the  paraljaed  aide  is  more 
afTected  than  the  leg ;  another  in  which  the  leg  is  more  aOected  than  the 
arm ;  another  in  which  aphasia  is  snperadded  to  the  paraljsis;  another  in 
which  one  half  of  each  retina  is  also  aSTeeted,  giving  rise  to  a  condition  of 
bemianopsia,  and  another  in  which  the  cranml  nerves  may  be  involved. 
These  varieties  depend  upon  the  position  in  which  the  lesion  causing  the 
paraly8iB  is  situateA 

Other  varieties  of  hemiplegia  are  denoted  by  a  descriptiv^  title  prefixed 
to  them.  Thus  crossed  hemiplegia  (also  called  alternaie  hemiplegia)  is  a 
Tariety  in  which  one  side  of  the  face  (and  perhaps  also  the  extemal  rectus 
muacle  and  also  the  sensation  of  one  aide  oi  the  face)  is  affected  while  the 
limbs  on  the  opposiie  side  are  paralyBdd  (aee  voL  ii.  p.  60).  Doubl$  hemu 
fl^gioL  (also  known  as  pieuda-bdbar  parcUjfaii)  deecribee  a  yariety  in  which 
Ibm  ifl  CTidence  of  paraly8iB  on  each  aida  of  the  body^  the  nseult  of  a  leeion 
TOL.  IV  80 
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on  each  Bide  of  the  cerebrum,  or  it  may  be  of  the  pons,  and  the  alteTnatdvB^ 
name  ia  used  becauae  of  the  close  resembknce  in  the  clinieal  charaeteristics 
of  Buch  cases  to  thoae  of  caaes  of  degenerativc  affeotion  of  the  nuclei  of  the 
buli} — cases  of  trne  bulbar  paraljsis.  There  is  also  a  condition  kiiowii  aa 
h^sterical  or  fuTictionai  heiniplegia,  but  the  qualifying  adjective  does  not 
imply  any  marked  diHerence  in  the  characters  of  the  paraljais  so  mnch 
OB  in  its  originating  conditions.  The  varietj  known  as  mfantile  hemiplegia, 
80  far  aa  the  pamlysia  both  in  its  extent  and  distribution  ia  concerned,  does 
not  difler  in  aiiy  important  essential  from  the  adnlt  type,  but  does  difler 
in  the  tirne  of  onaet,  probably  also  in  the  nature  of  the  lesion  underljdng 
it,  and  in  ha^dng  certain  other  8yniptoms  aasociated  with  the  paralysi8. 

In  tliis  article  it  is  proposed  to  conaider  the  condition  of  hemiplegia  as 
it  manifesta  itaelf  clinically  in  an  adnlt— (1)  at  the  onaet  of  the  afTection, 
(2)  when  the  paralyai8  bas  beeome  well  defined  in  ali  its  8yraptom8 ;  and 
also  the  condition  as  it  occura  in  children — the  so-c^lled  infantile  hemi- 
plegia j  ust  alluded  to— diflering  in  certain  important  particulars  from 
the  condition  in  the  adult. 

(1)  Hit  Condition  in  a  čase  of  Hemiphgia  at  its  OTisei, — When  the  patient 
is  seen  the  hi8tory  of  the  mode  of  onset  is  of  importance,  not  only  aa  to  the 
nature  of  the  lesion  but  also  in  reference  to  prognosis  and  treatment. 
Frequently  the  account  given  is  that  the  paralyBis  has  occurred  during 
sleep,  although  this  is  often  difficult  to  verify.  Not  unconimonly  the 
weaknesa  has  onIy  beeome  obvious  when  the  patient  gets  out  of  bed,  not 
aware  of  the  paralysi8,  and  then  the  history  obtained  is  to  the  efifect  that 
the  patient  fell  down  and  at  once  became  paraly8ed,  the  true  sequence  of 
events  being  that  the  patient  was  already  paraly9ed  and  feU  down  in 
con8equence  of  the  unilateral  weakneas.  Such  a  patient  when  first  seen  ia 
qiiite  conscious  and  ia  paralyBed  on  one  or  other  side.  The  arm  in  the 
great  majority  of  cases  ia  more  affected  than  the  leg,  and  hanga  uaually 
limp  and  uselesa  by  the  patienfa  aide.  In  a  čase  with  such  a  history  there 
ia  frequently  no  rigidity,  and  the  deep  reflexe8  may  be  normal  at  firat  or 
even  diminiahed.  In  the  paralysed  limba  it  ia  found  that  the  most  highly 
developed  movements  are  those  that  have  euffered  most.  Thna  the  fingers 
may  be  completely  motionless  while  fair  power  can  be  exerted  at  the 
ehoulder  and  elbow  and  even  at  the  wriBL  Ocxasionally  it  is  foimd  that 
the  shonlder  is  much  aflected,  and  then  the  band  may  not  be  compIetely 
paralysed,  but  even  in  auch  a  caae  it  is  always  found  to  be  eon8iderably 
impaired  in  ita  movements.  In  the  lower  limb  the  foot  does  not  neceflfiiirily 
suffer  most,  and  indeed  the  hip  movements  may  be  most  interfered  with. 

In  certain  cases  of  hemiplegia,  however,  as  already  atated,  the  leg  is 
more  affected  than  the  arm.  This  is  due  to  a  diJference  in  the  posiiion  of 
the  leaion  in  the  brain,  not  to  aBy  difference  in  ita  character, — the  lesion 
being  in  sueh  a  čase  so  situated  as  to  affect  more  the  leg  centre  in  the  cortes: 
or  the  leg  fibrea  in  the  white  substance  or  in  the  internal  capaule,  than  the 
corresponding  atructures  for  the  npper  Umb.  But  on  account  of  the  fact 
that  the  leg  is  repreaented  on  each  side  of  the  brain — is  bilateraUy  repre- 
sented,  to  use  the  ordinary  phrase — in  a  much  greater  degree  than  the  arm, 
the  paralyfiifl  of  the  leg,  even  in  such  a  caae  as  that  now  referred  to,  is  never 
BO  complete  aa  is  the  par(^lyaia  of  the  arm  in  an  ordinary  čase.  Thu8  it  ia 
rare  to  find  in  a  caae  of  tbis  kind  complete  abolition  of  ali  niovement  in  the 
leg,  while  it  is  not  at  ali  uncommon  to  find  in  a  caae  in  which  the  npper 
limb  has  suffered  most  that  the  arm  is  ali  but  completely  paralyBed. 

Beaides  the  affection  of  the  limba  that  of  the  face  may  be  obvious  or  may 
have  to  be  carefnlly  looked  for.     The  lower  part  of  the  face  aulfers  more 
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tlian  the  iipper,  the  reason  being  that  the  movemente  of  the  upper  part  of 
the  face  on  the  tvvo  sides  are  tnucb  more  closelj  associated  in  their  move- 
ments  than  those  of  the  lower  part  of  the  face,  and  conaequently  thejr  are 
represented  in  a  coireapoedioglj  greater  degree  on  the  same  side  of  the 
brain.  Thus  there  may  be,  mdeed  there  u8uaUy  is,  difltinct  failure  of  abilitj 
to  raise  the  upper  lip  on  the  affected  side  in  any  attempt  to  Bhow  the  teeth, 
while  there  ioay  be  no  appreeiable  diffeience  in  the  two  aides  when  an 
attempt  is  made  to  vkTinkle  the  forehead.  The  tongne  is  deflected  to  the 
paraly8ed  side  when  protruded,  the  stronger  muscles  of  the  healthy  side 
pushing  it  towards  the  weak  side  of  the  body. 

The  trunk  muacles  also  sufier,  but  this  is  only  seen,  as  a  nile,  on  forced 
movement,  the  reason  again  being  that  the  inuscleB  of  the  ooe  side  are  very 
closeij  associated  in  their  habitual  movements  \¥ith  those  of  the  opposite 
side,  and  are  conseqiiently  represented  on  each  side  of  the  brain,  and  there- 
fore  Biiffer  compamtively  little  in  a  unilateral  leaion.  But  a  curious  and 
important  fact  has  been  pointeil  out  by  Dr.  Hughlings  Jackson,  viz.,  that 
in  quiet  respiration  the  movement  of  the  paraly8ed  side  of  the  chest  may  be 
greater  than  that  of  the  opposite  aide,  while  in  voluntary  respiration  the 
fiide  on  which  paraly8is  is  present  moves  less  than  the  other  side. 

Such,  then,  are  the  chief  motor  8ymptoms  which  are  foimd  in  a  ease  of 
this  nature  as  it  comes  before  the  observer  in  ao  early  stage,  and  the  lesion 
causing  auch  a  condition  may  be  situated  in  the  cortex,  underneath  this,  or  in 
the  intemal  capsule,  crua,  or  pons.  There  may,  however,  be  other  conditions 
present  Thus  marked  inipairment  of  sensation  may  coerist  with  the 
unilateral  motor  impairmeDt — a  condition  pointing  almost  invariably  to  a 
lesion  in  the  posterior  part  of  the  internal  capsule  where  the  8ensory  tibres 
from  the  whole  of  the  opposite  side  of  the  body  are  transmitted  to  their 
stili  somevvhat  obsuure  termination  in  the  cerehrum.  In  such  a  condition 
it  is  not  unuBual  to  tind  the  leg  more  affected  than  the  arm  because  of  the 
closer  proximity  in  this  part,  of  the  fibres  subserving  the  leg  movamenta  to 
those  subserving  sensation,  For  a  sindlar  reason,  i^hen  sensation  is  found 
to  be  impaired,  the  visual  condition  should  be  carefully  examined,  for  as  the 
fibres  of  the  optic  radiation  run  very  near  the  spot  at  which  such  a  lesion 
would  exist,  hemianopsia  as  a  result  of  damage  to  them  may,  and  frequently 
does,  coexi8t  with  8ensory  impairment 

Such,  then,  is  the  usirnl  condition  as  regards  distribution  and  cbaraeter 
of  paralysis  in  a  čase  of  ordinary  hemiplegia  at  the  ouset 

In  a  certain  number  of  cases,  however,  the  face,  instead  of  being  afifected 
on  the  same  side  as  the  body,  is  paralysed  on  the  opiKiaite  side.  This  is  dne 
to  the  fact  that  the  lesion  causing  the  paralysi8  is  so  situated  as  to  afTect 
the  facial  fibres  hdow  the  nucleus,  and  therefore  on  the  same  side  as  that  of 
the  face  to  which  they  are  distributed.  Such  a  lesion,  however,  being 
Bitttated  abovt  the  ddoussation  of  the  pyramidB,  will  natujully  cauae  paraly8is 
of  the  limbs  and  body  of  the  opposite  side,  This  position  of  the  lesion 
iu30ounts  not  only  for  this  so-called  "  crosaed  "  paraly8i8,  but  it  also  aoeounts 
for  certain  features  in  the  characters  of  the  facial  paralysis  and  for  some 
asaociated  paraly8ia.  Thus,  in  such  a  lesion  the  upper  part  of  the  face  is 
moro  affected  than  in  cases  of  ordinary  hemiplegia — the  paralyB]Bapproaching 
ckmeir  in  type  to  the  ordinary  type  of  facial  paraly8i8  resulting  from  an 
afliBOtion  of  the  facial  nerve  (see  "  Facial  Paralysis  ").  Then,  also,  in  such 
Cftsea  there  is  usually  associated  witb  the  facial  para]ysis  an  affection  of  the 
tizth  nerve,  causing  paralysis  of  the  ertemal  rectus  muacle  of  the  eye  on  the 
name  side.  The  close  proximitv  of  the  sixth  ner\'e  nucleus  to  the  facial  in 
the  pooB  will  esplain  this  as  weU  as  an  ocx3aaional  involvement  of  the  sensation 
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of  the  face — from  affectioB  of  the  fifth  nerve.  Another  form  of  crosaea 
hemiplegia  is  also  met  with  in  which  the  functioos  of  the  third  nene  are 
interfered  with  on  one  side  and  of  the  face  and  of  the  limbs  on  the  oppoeite 
side.  Siich  a  condition  can  only  result  from  a  lesion — if  there  be  a  single 
leaion^m  the  crus  cerebri,  where  the  motor  tract  for  the  opposite  side  of  the 
body  and  the  third  nen^e  of  the  same  side  are  in  close  appoaition* 

A  lesion  also  just  above  the  decussation  of  the  pjTamids  affecting  the 
hypoglo8sal  nerve  for  one  aide  and  the  motor  tracts  of  the  other,  may  cause 
paraljsis  of  the  limbs  on  one  side,  and  of  the  tongue  on  tlie  opposite  side, 
withoiit  aay  associated  alfection  of  the  face.  Snch  a  lesion,  however,  is  rare, 
and  wonki  almost  certainly  prove  fatal  on  account  of  its  proximity  to  vital 
Btructnres  in  the  bulb. 

Eeference  has  been  made  only  so  far  to  a  condition  of  hemiplegia,  com- 
menoing  with  little  if  any  impairment  of  consciousnesa.  Snch  a  condition  is 
U8naUy  the  resnlt  of  blooking  of  a  small  artery,  although  at  first  the  dynamic 
effect  of  snch  a  lesion  may  extend  miich  beyond  the  area  supphed  by  the 
occhided  veaael,  and  so  the  initial  paralysia  be  much  more  severe  and 
ertensive  than  it  ia  ultimately.  There  may,  however;  in  another  class  of 
cases  be  grave  interferenee  with  conscionanesa  at  the  oneet,  or  even  profound 
coma ;  and  although  ali  that  has  been  said  as  to  the  character  and  distribn- 
tion  of  the  paralysi6  in  a  čase  of  hemiplegia  coming  on  withont  initial  loas  of 
conacionsness  is  equally  trne  of  a  čase  in  which  conscionsness  is  lost  at  the 
onset,  after  consciouaness  has  been  restored,  something  mnst  be  said  as  to  the 
initial  condition  in  such  a  caae,  as  it  not  infrequently  renders  the  diagnosis 
conaiderably  more  difficult.  The  three  most  eommon  causes  of  hemiplegia 
are — blocking  of  vessels  by  thrombosis,  blocking  by  embolism,  or  the  rupture 
of  vessels.  The  conditions  associated  with  the  onset  of  the  first  have  already 
been  alluded  to.  Hemiplegia  resnlting  from  embolism  is  sudden  in  its  onset. 
It  may  be  unattended  by  loss  of  consciouaness,  and  may  very  quickly  pass  off; 
or  it  may  result  in  proibund  loss  of  conscionsness  lasting  for  hours  at  least, 
and  conviilsions  may  occur  at  the  onset  and  be  repeated  during  the  uncon- 
scionsness.  The  character  of  the  paralysis  may  be  difficult  to  recognise 
during  the  unconsciousness.  The  whole  condition  of  the  patient  may  be 
one  of  apparently  flaccid  paralyeis,  but  if  careful  watch  is  kept,  the  occa- 
sional  voluntary  movement  of  a  limb  on  one  side  and  the  complete  absence 
of  any  movement  in  those  of  the  opposite  side,  may  indicate  the  natnre  of 
the  illnesa.  Occasionally  also  there  ia  considerable  restlessness  on  the  part 
of  the  patient,  e8p0cially  in  cases  of  septic  emboli,  and  on  carefnl  observ^a- 
tion  the  absence  of  movement  on  one  side  may  be  detected.  The  knee- 
jerks  may  be  completely  lost,  they  will  probably  be  so  if  the  coma  is 
profound,  and  deglntition  may  be  interfered  with  as  well  as  the  action  of 
the  bladder  and  rectnm.  After  the  unconsciousness  has  passed  off — 
although  it  oiust  be  remembered  that  it  does  not  always  do  so — the  con- 
dition of  paralyBiB  \vill  be  such  as  has  already  been  described,  and  the 
position  of  the  lesion  will  be  determined  from  a  consideration  of  the  facts 
already  mentioned. 

A  condition  of  cerebral  haemorrhage  causing  hemiplegia  may  have  been 
preceded  for  some  time  by  headache.  On  the  other  hand,  it  may  occur 
8uddenly  when  a  patient  is  feeling  particularly  well  Consciouaness  may  be 
lost  at  once,  and  a  condition  of  protbund  coma  supervene.  Or  the  losa  of 
consciouaness  may  be  b1ow,  taking  a  few  minutes  or  even,  in  the  ao-called 
"  ingramscent  apoplea^"  a  few  hours,  When  consciousnesa  is  lost  at  once, 
and  profound  coma  comea  on,  the  h^emorrhage  ia  probably  into  the  ventricle, 
and  it  may  be  difficult  to  detect  the  aigns  of  the  unilat6rality  of  the  lesion« 
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If  consciousneaa  be  alowly  lost,  the  imilateral  weakne8s  \\ill  probably  be 
distinct  before  the  onset  of  unconsciouBiieas,  and  when  thLs  eomes  on  the 
one-sided  nature  of  the  pamljsis  tnay  become  Bomewhat  masked.  During 
unconscicmeness  marked  deviation  of  the  ejee  may  be  observed,  tbere  is 
usually  difficiilty  in  8wallowing,  and  tbere  may  be  retention  or  incontinence 
of  urine,  and  loss  of  control  over  the  rectum.  The  sldn  nsually  assumes  a 
greasy  moistness,  and  trophic  changes  over  points  of  pressure  may  occur 
rapidly.  The  uncousciousneas  may  deepen  to  death,  or  there  may  be 
reoovery,  consciousnesa  beconoing  restored  after  several  day8.  A^en  thia 
happena  there  is  not  infrequently  inteuse  headache  which  is  distresaing 
and  often  intractable.  The  condition  of  paraly8is  is  then  recognisable,  and 
its  characters  answer  to  those  ab:eady  described. 

The  prognosis  in  any  caae  of  hemiplegia  in  the  early  stages  is  beset 
with  difficidtiea.  In  cases  of  embolic  hemiplegia,  if-  not  \ery  severe 
and  oocurring  in  youiig  adulta,  it  is  often  possible  to  predict  a  flpeedy 
recovery,  But  it  most  alwayB  be  remembered  that  the  condition  causing 
the  embolism  if  it  stili  persist  may  give  rise  to  a  second  one.  sooner  or  later. 
The  writer  has  known  a  patient  three  day8  after  an  attack  of  embolic 
heuiipkgia  from  which  he  had  recovered,  have  anotber  attack  from  which 
recovery  wa8  only  partiaL  And  in  many  cases  the  recovej'y  is  but  slight, 
and  a  condition  of  considerable  paraly8i8  remains  p6rmanently.  Of  cases 
of  haemorrhagic  hemiplegia  the  prognosis  as  regards  life  is  good  after  the 
first  fortnight,  and  a  certain  degree  of  recovery  can  alway8  be  predicted. 
In  the  first  fortnight,  however,  the  patient  is  in  imrninent  danger  of  death, 
either  as  a  result  of  chanL^es  occurring  around  the  first  hiemorrhage,  or 
because  of  the  occiirrence  ot  a  second.  And  as  the  vascular  and  other  con- 
ditions  underlying  the  haemorrhage  stili  persist,  a  second  htemorrhage  in 
tlie  near  future  is  almoat  inevitable.  In  cases  of  thrombosis,  due  to 
oenile  atheroma.  there  is  not,  as  a  rule,  an  extension  of  the  blocking. 
but  recovery,  partial  it  is  true,  but  often  considerable,  takes  plače.  The 
recovery  in  the  first  few  day8  is  often  marked,  probably,  however,  because 
much  of  the  paraly8i8  at  first  was  dynamic  in  origin  and  not  the  result  of 
actual  structural  change.  After  that  recovery  is  Blower,  and  is  never 
complete.  If  the  tlirombosis  oocur  in  vesaels,  the  seat  of  Byphilitic  end- 
arteritis,  or  from  blood  states,  such  as  are  met  with  during  pregnancy  or 
the  puerperium,  complete  recovery  is  not  to  be  looked  for.  If  the  paralysis 
be  the  reault  of  tumour  or  abscess,  the  degree  of  recovery  depends  upon  the 
removability  of  the  abscess  or  tumour  by  surgical  or  other  meana 

The  pathological  eonditions  underlying  the  paraljsis  and  the  dififerential 
diagnosis  and  treatment  of  tbese  difTerent  eonditions  will  be  found  described 
in  the  diseases  of  brain  veasels  (see  "  Brain,"  voL  ii.). 

(ii/)  It  will  now  be  well  to  consider  the  condition  of  hemiplegia  as  it  is 
met  with  in  a  patient  some  months  after  the  onset  of  the  condition,  What- 
ever  may  have  been  the  nature  of  the  initial  leeion  the  subae^uent  condition 
is  the  sama 

Motor  S^mptoms. — There  is,  in  the  ordinarT  caae,  weakne8i  of  the  wboIe 
of  one  aide  of  the  body — the  faoe,  arm,  and  leg  oeing  most  obviouEly  affecte4 
tlthough  the  trunk  muscles  abo  sufler.  It  may  just  be  mentioned  here 
that  although  the  more  distinct  weaknes8  is  of  one  eide,  the  other  side  is 
also  affected,  but  in  a  much  slighter  and  lesa  noUceable  way,  The  lower 
part  of  the  face  suRers  most,  and  there  is  an  obUteration  of  the  noso-labial 
fold  and  distinct  drooping  of  the  upper  lip  on  an  attempt  at  showing  the 
teeth,  The  tongue  is  protnided  towards  the  paralyfled  side.  The  arm  is 
much  lesB  helpless  than  at  the  onset  of  the  paralysi8f  but  tbere  is  more 
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niovement  at  the  shoulder  and  elbow  than  at  the  wri8t  or  in  the  MI8T 
although  tliia  is  sometimea  obscured  by  the  preaence  of  adheaions  at  the 
ahoulder,  conaiderablj  limiting  movement  there.  The  whole  arm  is  Btiflf,  or, 
to  uae  the  ordinaij  term,  rigid,  but  this  rigidity  can  at  firat  be  overcome, 
although  lafcer,  through  contraciions  taking  plače,  structuml  alterations  at 
the  joints  and  in  the  inuscleB  make  even  passive  movements  restricted  and 
difficiilt.  There  is  in  the  ordinarj  čase  much  more  affection  of  the  finger 
movements  than  of  anj  others.  The  leg  is  siniilarly  iifiected,  although  in 
lesa  degree.  The  rigiditj,  ho\vever,  ia  distinct.  In  some  cases  of  hemi- 
plegia,  as  has  alreadj  been  Baid,  the  leg  is  more  afiTected  than  the  ann, 
and  in  Buch  a  caae  there  is  inability  to  walk  for  a  long  tirne  even  after  a 
fair  degree  of  power  is  present  ia  the  arm  and  even  in  the  hand ;  yet  in 
eiich  a  čase,  no  douht  because  of  the  bilateral  representation  of  leg  move- 
ment  in  the  brain,  recovery  in  the  leg  usuaUy  proceeds  to  sucli  a  stage  as  to 
permit  walking, 

The  retlexe3  may  be  allnded  to.  In  the  leg  there  is  U8ually  ankle 
clonus  and  the  knee  jerk  is  exaggerated,  and  there  may  actually  be  a  knee 
clonus.  Thia  exaggeration,  although  more  marked  on  the  paraljsed  side,  is 
present  also  on  the  other,  and  even  ankle  clonus  occasionally  occurs  on  the 
so-called  healthy  aide.  In  the  arm  there  ia  exaggeration  of  the  jerks 
ehcited  on  tapping  the  \\Tist  and  elbow,  and  attention  has  recently  been 
caUed  by  BabmBky  and  others  to  the  fact  that  stroking  the  šole  of  the  foot, 
in  this  aud  other  conditions  in  which  the  lateral  columns  in  the  cord  are 
degenerated,  elicits  a  movement  of  extenflion  of  the  big  toe,  the  normal  one 
being  one  of  flexion.  Sometimea  by  depressing  the  lower  jaw  and  tapping 
the  chin,  a  well- marked  jaw  jerk  may  be  obfcained. 

Occaaional  irregnlar  movements  are  present  on  the  affected  aide  in 
hemiplegia,  The  most  common  of  these  is  athetosis,  in  whicli  the  hand  on 
the  alfected  aide  undergoes  a  cycle  of  slow  involuntary  movements.  The 
movement  may  also  afifect  the  arm  and  shoulder,  so  that  the  arm  is  elevated 
above  the  head  in  a  gTote8que  and  striking  manner.  Siniikr  movement 
may  be  present  in  the  foot  and  at  the  ankle,  rarely  at  the  other  parts 
of  the  leg,  and  not  infreqoently  about  the  face  and  neck,  the  platjsma 
being  apparently  the  muscle  most  implicated.  Marked  tremor  may 
also  be  present  on  the  paraly8ed  aide,  resembling  that  of  disaeminated 
Bclerosis  in  being  evoked  only  on  movement,  but  both  these  forms  of  move- 
ment are  mnch  more  comraon  in  the  cases  of  hemiplegia  occurring  in  early 
life,  BO-called  infantUe  hemipkgia,  to  which  reference  will  preaently  be  made. 

Besides  these  e^idences  of  motor  paralyai8  aenaoij  impairment  may  also 
be  present.  This,  as  we  have  abeady  said,  i8  more  likely  to  be  met  with  in 
cases  in  which  the  leg  is  more  affected,  and  consists  in  a  blunting  to  ali 
forms  of  8en8ory  atimulation.  The  special  senses  may  also  be  involved. 
Hemianopsia,  i.e,  abolition  of  function  of  the  half  of  each  retina  on  the  aide 
of  the  leaion,  reaulting  in  blindnesa  of  the  half  of  each  viaual  field  on  the 
paraljsed  side,  ia  the  form  in  which  vision  is  affected,  Hearing,  taete,  and 
smeli  may  be  impaired  on  the  paralysed  side. 

Thia  ia  probably  the  most  aui  table  plače  in  wliich  to  refer  to  the  apeech 
and  articiilatory  defects  in  hemiplegia,  because  they  are  partly  8en8ory  and 
partly  motor.  In  nearly  every  čase  even  of  lefl  hemiplegia  tliere  is  at  first 
aome  difiiculty  with  articulation  resulting  in  a  almring  or  blurring  of  what 
are  usiially  Glearly  articnlated  definite  sounda.  Thia  may  pass  ofif  in  a  few 
day8,  or  week8,  but  in  a  certain  proportion  of  the  cases  persists  throughout. 
In  the  majority  of  cases  of  ri^ht  hemiplegia,  however,  apeech  proper  is 
aSected     The  motor  processea  of  speech  may  be  interfered  witli,  so  that  the 
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patdent  is  unable  to  fit  words  to  things  or  to  ideas,  resulting  in  the  csondition 

kiiowo  as  motor  apbasia,     The  petient  know8  what  he  waQt3  to  Bay»  but 

cannot  saj  it,  yet  is  able  to  recognise  it  when  it  is  said,  aod  to  uoderstand 

aojthing  spoken  to  him ;  or  he  inay  be  uoable  to  fit  wTitten  characters  to 

heard  words,  a  condition  knowii  as  agraphia.     Another  defect,  hovrever, 

maj  be  preaent,  so-called  se7isory  aphaaia,  in  which  the  patient  is  unable  to 

imderstand  what  is  said  to  hiin^ — so-called  auditotj  aphaaia ;  or  is  unable 

to  interpret  seen   objects,  e.g.  unable   to   read — so-called   visual   aphasia 

*  or  word-blindne8B.     Ali  l^ese  defects  only  occur  in  cases  of  right  hemi- 

[  plegia,  or  in  cases  of  left  hemiplegia  in  a  left-handed  person.     The  wTiter 

'nas  seen  a  čase,  however,  of  left  betniplegia  with   aphasia  in  a  right- 

handed  woman.     This  patient*9  father,  curiouslj  enough,  was  left-handed 

in  a  niarked  degree.     And  it  should  be  remembered  that  ali  cases  of  right 

heniiplegia  do  not  sufTer  from  aphasia,  and  that  those  most  likelf  to  aeoape 

are  for  obvious  reasons  cases  in  wbich  the  leg  suffers  more  than  the  arm 

I  (see  Aphasia.  voL  L). 

Trophic  and  othtr  ckanges. — ^Besides  the  motor  and  sensorj  sjmptoms 
alreadj  described,  certain  changes,  depending  probablj  upon  some  change 
in  the  nutrition  of  the  aSected  side,  are  uflually  present  Sometimes  the 
limbs  are  colder  and  more  blue,  as  if  there  were  some  venous  engorgement 
due  to  vasomotor  paraljsia.  Frequently  there  is  a  marked  diminntion  in 
the  size  of  the  limbs  as  compared  wibh  those  of  the  opposite  side,  the  resiilt 
in  some  degree,  no  doubt,  of  the  absence  of  pbysiological  exercise,  in  some 
kdegree,  perhaps,  of  the  actual  cerebral  lesion  and  its  effect  on  nutrition* 
Often  the  diminution  in  the  limb  is  associated  with  changes  in  the  joints, 
especially  the  shoulder-joint,  which  may  become  fixed  and  inunobile.  When 
this  is  present  the  diminution  in  the  size  of  the  upper  limb  may  be  very 
strilang. 

A  few  words  are  also  neces8ary  in  reference  to  mental  changes  which 
( inay  be  present.  In  the  ordinary  čase  theae  are  not  very  marked, 
nsually  consisting  in  a  certain  degree  of  emotional  instability,  so  that  the 
patient  ea8ily  laughs  or  cries,  and  in  a  tendency  to  be  easily  irritated, 
OccamonaUy  in  the  early  stoge  actual  acute  maniacal  8ymptom8  may 
supervene.  but  this  is  at  least  rare  in  the  later  stages,  if  it  oocurs  at  aH 

In  some  cases  convulsions  oocur  at  intervals  after  the  paralyHiB  is  past. 
These  niay  be  unilateral  in  dietribution,  or  bilateraL  They  probably  are  to 
be  expected  in  cases  in  whieh  the  lesion  is  just  underneatb  the  cortex- 

Actual  neuritis  may  occur  in  a  paraljsed  limb,  characterised  by  great 
pain,  glo88y  skin,  and  changed  electrical  reactions.  Such  a  compUcation  the 
writer  has  seen  most  frequently  in  people  of  a  gouty  conetitution,  especi- 
ally  if  gljcosuria  happened  to  be  present.  It  is  nearly  alwayB  aaBociated 
with  joint  changes.  especially  in  the  shoulder-joint. 

Treatment — In  the  aoute  condition,  at  the  tirne  of  onset,  this  must 

^depend  upon  the  diagnosis.     If  the  hemiplegia  is  associated  with  a  feeble 

pulse,  if  it  has  e^^me  on  without  loss  of  conaciousness  in  an  old  |>ersou,  tho 

t  oondition  is  probablj  ono  of  thrombosis,  and  rest,  quiet,  eaaily  assimilated 

ifood,  and  the  somewhat  free  use  of  8trychnia  and  alcohol,  are  the  meaanreB 

most  likely  to  be  successfuL     If  the  patient  is  younger  and  the  condition 

is  re^rded  as  one  due  to  syphilitic  arteritis,  then  the  usual  antLsjphilitic 

remediee  muBt  be  energetically  used.      But  when  onoe  Uutimboaifi  has 

ooeorred,  and  necrotio  changes  have  taken  plače  in  tha  area  subeerved  by 

ihe  blocked  veesel«  even  the  most  energetic  treatment  is  not  likely  to  be 

iaocessful  in   preventing  permanent  paraljsis.      If  the  oase  be  one  of 

ambolism.  rest  is  essential    The  cardiac  conditiou  must  be  carefully  watcbed^ 


472 


HEMIPLEGIA 


and  cardiac  tonics  used  if  neoefisarj.  If,  hawever,  unconsciousness  be 
present,  and  the  patient  have  a  tense  pulse  and  a  hypertrophied  heart, 
then  probablj  intracranial  haemorrhage  is  the  condition  present,  and  iree 
purgation  and  otber  means  of  lowermg  tension  and  ridding  the  blood  of 
poisonoua  material  are  the  beginning  and  the  end  of  effective  therapeutics. 
Shonld  the  hemiplegia  be  the  result  of  tumour,  abacess,  or  fracture,  theae 
conditions  must  be  dealt  with  seeundum  ariem, 

Ae  regards  the  condition  when  it  bas  beconie  chronic,  not  much  in  the 
way  of  treatment  will  influence  it.  Attention  is  to  be  chieflj  directed 
to  maintaining  good  outrition  and  preventing  eontraetions  and  other 
deformitiea.  Contracture  is  nearly  alway8  flexor,  and  attention  should  be 
directed  to  &ecuring  adequate  stimulation  of  the  €xtenBor  muscles  by  means 
of  electriml  treatment  or  reaiatance  exercises,  Massage  and  passive  move- 
ment  are  aleo  nseful  in  preventing  or  in  minimising  coEtractures, 

The  pathological  changes  underljing  the  condition  described  have 
abeadj  been  dealt  with  in  considering  the  results  of  disease  of  the  braim 


(iii.)  Infantiie  HemipUgia. — Although  the  state  of  a  patient  sufifermg 
from  this  form  of  paraljsis,  after  the  csondition  ig  weU  established,  differs  in 
no  important  particular  from  that  first  described,  tbere  are  certain  additional 
sjmptomBi  especialij  associated  with  its  onset,  which  mark  it  out  as  a 
djstinct  varietj,  worthy  of  special  mention, 

Infantiie  hemiplegia  is  the  term  applied  to  that  form  of  hemiplegia 
which  occuTB  in  early  hfe,  U8ually  in  the  first  Bix  year8  of  life.  It  is  iishered 
IEi  as  a  rule,  wifch  general  malaise,  with  high  fever  and  one  severe  unilateral 
convulsion  or  a  seriea  of  SHch.  The  con^^iilsion  may  spread  so  as  to  affect 
both  sides.  The  condition  of  the  ehild  at  this  stage  is  one  of  grave  and  not 
infrequently  fatal  illness,  The  conviilsive  attacka  may  pereist  during 
several  day8,  and  when  they  cease  the  child  is  found  to  be  paralyaed  on  one 
side.  At  firat  the  paraly8i8  is  flaccid,  u8ually  vrithout  6ensory  impairment, 
although  hemianopsia  is  said  to  be  frequently  present.  If  the  paralysia  is 
right-sided,  and  the  child  had  been  able  to  speak,  speech  may  be  much 
interfered  with,  but  only  temporarily,  the  child  probably  regaining  the  power 
of  expres8ion  by  the  edncation  of  the  eorresponding  ccntres  of  the  other 
hemisphere, 

If  a  patient  who  has  sufiered  in  this  way  is  seen  a  few  year8  after  the 
attack,  the  condition  resemblea  closely  that  already  described  as  occurring 
in  the  adult.  There  ia  the  same  spaatic  rigidity  with  contracture  affecting 
the  arm  more  than  the  leg,  the  same  ezaggeration  of  reflexes,  and  a  similar 
but  much  more  marked  difference  in  size  and  development  b€tween  the 
limbs  on  oppo&ite  sidea>  those  on  the  paralysed  side,  e8pecially  the  arm,  being 
much  smaller,  The  involuntary  movemente  already  alluded  to,  especiaH;^ ' 
athetoflia,  is  met  with  characteriatically  in  this  condition,  and  unilateral 
convuleions  are  of  frequent  occurrence.  These  may  remain  absent  even  for 
year8  after  the  initial  convulsions,  but  they  are  apt  to  recur.  In  some  cases 
the  conviilflionB  are  severe,  in  others  the  attackB  are  more  those  of  petit  mul, 
and  they  may  be  associated  with  post-epileptic  automatism.  The  mental 
condition  is  nearly  alway8  impaired,  and  not  infrequently  a  condition  of 
imbecihty  is  present  wliich  renders  the  child  suitable  only  for  an  asylum  or 
a  similar  institutioo, 

Patkohgy  and  Mbrhid  Ana(omy. — The  condition  is  probably  an  inflam- 
matory  one  of  the  cortex.  Whether  this  is  primarily  in  the  ceUs  or  the 
result  of  vascular  blocking,  is  not  yet  certain,  but  it  seems  not  unlikely  that 
an  organised  virus  ia  the  primary  cause  of  whatever  results  in  veBseJs  or 
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brain  cella  Wheii  a  child  recovera  from  the  initial  grave  condition  and 
lives  for  jeaiB  af terwards,  the  bmin  is  then  found  to  be  in  a  cjetic  conditiou 
k(porencephaly)  with  degeneration  around  it,  a  condition  whichg  it  is  obviouB, 
eannot  inform  us  as  to  the  primarj  cause  of  the  brain  lesion. 

Progno^  and  Treatment — At  the  commencemeot  of  the  ilinesa  life  is 
gravely  threatened,  and  death  can  only  be  prevented  by  careful  and  judicioua 
treatment.  Tepid  sponging  niay  do  miich  to  reduce  the  temperature; 
bromide  by  the  rectum  may  eontrol  the  convulsions,  and  ehould  be  given 
freely.  A  doae  of  calomel  should  be  administered  aa  eoon  aa  the  condition 
ia  reoognised,  and  čare  eiercised  that  the  child  gets  Bufficient  nourishment 
of  a  Ught,  eaaily-dige8ted  qiiality. 

If  the  acute  condition  be  recovered  from  the  prognosis  ia  grave  aa  regards 
anything  like  complete  r6covery  of  power,  and  the  po88ibiiity  of  great 
phy8ical  impairment,  of  the  freqnent  occurrence  of  convulsiona,  and  of  mueh 
mental  change,  miist  be  borne  in  mind  in  forecasting  the  future.  Not 
much  can  be  done  by  druga  after  the  hemiplegia  ia  eatablished.  The  con- 
Tukiona,  however,  can  usuaUy  be  completely  GontroUed  by.  the  judicious  uae 
of  broDiide  combined  with  araeuic  and  nux  vomica,  and  by  carefiilly  choaen 
exerciaes  and  passive  movementa  phyaical  development  niay  be  aided  and 
deformities  prevented. 

If  the  mental  condition  be  impaired  juat  after  the  onaet  there  is  not 
much  chance  that  it  will  ever  return  to  normal«  and  aa  soon  aa  poaaible  the 
child  ahould  be  aent  to  an  inatitution. 
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Hereditv  ia  a  term  for  the  relation  of  organic  or  genetic  continuity 
which  binds  generation  to  generation.  It  ia  an  anachroniam  to  apeak  of  it 
as  a  power,  or  principle,  or  force.  Similarly,  inheritance  may  be  detined  as 
ali  that  the  organism  ia  or  haa  to  atart  with  in  virtue  of  ita  genetic  relation 
to  ita  parents  and  anceatorsi  The  central  problem  of  heredity  is  to  arrive 
at  an  aceurate  oonception  of  the  genetic  relation  between  auccesaive 
generationa ;  the  central  problem  of  inheritance  ia  to  meaaure  the  reeem- 
bl&ncea  and  diiferencea  in  the  hereditary  charactera  of  auccesaive  genera- 
tiona, and  to  find,  if  poaaiblei  some  general  formula  which  will  sum  up 
the  facta 

Phy9ical  BcLsis  of  Inheritance, — If  we  mean  by  inheritance  ali  that  an 
organism  is  or  bas  to  atart  with  in  virtue  of  t  ta  genetic  relation  to  ita 
pansnts  and  anceatora,  then  it  is  plain  that  the  physical  basis  is  in  the 
fertilised  ovum.  There  ia,  as  regards  property,  an  obvious  distinction 
between  the  inheritance  and  the  pereon  who  inherits,  but  no  such  dis- 
tinction is  poflsible  in  biolog,  for  the  fertiliaed  ovum  i*  the  inheritance 
and  is  at  the  same  tirne  the  potential  inheritor.  This  is  a  biological 
comrnonplace,  as   a  statement  of   iaot  quit6  indi^utablei  neverthalees 
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bristling  wiih  difficultiea  Some  of  these  difficulties,  however,  are  inci- 
dental,  not  intrineic.  ThuB,  though  it  is  interesting  to  ask  how  a  heritable 
organisation,  suppoaed  to  be  verj  complex,  may  be  imagined  to  find 
physical  basis  in  a  iiiicroscopic  ovum  and  in  a  spermatozooo  which  may  be 
only  TTrowiF  ^^  ^-he  o\T.im's  aize,  the  same  Bort  of  question  may  be  raised 
in  regard  to  gangHon  cells ;  it  is  not  distinctively  a  problem  of  heredity. 
It  may,  however,  be  reeaUed  (1)  that  the  phy8iciBta  report  that  the  image 
of  a  Great  Eastern  lilled  with  franiework  as  intricate  as  that  of  the 
daintiest  watch  doea  not  exaggerate  the  poasibiliUea  of  molecular  com- 
plexity  in  a  6|>ermatozoon,  whose  actual  Bjze  may  be  lesa  than  the  smallest 
dot  on  the  watch'9  face ;  (2)  that  in  development  one  step  conditions  the 
next,  and  one  etrnctnre  often  grows  out  of  another,  so  that  we  are  not 
forced  to  etock  the  microscopic  gerni-cells  vdth  more  than  initiatives ;  and 
(3)  that  development  impliea  ati  interaction  between  the  growiDg  organism 
and  a  complex  environment,  without  the  stimulua  of  which  the  inheritance 
would  remain  unexpre9sed,  and  that  the  full-grown  organism  includes 
miich  that  wa8  not  inherited  at  ali,  but  bas  been  acqnired  as  the  result  of 
nurture  or  external  intluence.  And,  again,  it  is  altogether  inexpedieni  to 
lay  on  the  shoulders  of"  the  študent  of  heredity  the  burden  of  interpreting 
the  orderly  and  correlated  Buccession  of  eventa  by  which  the  fertilised 
egg-cell  gives  rise  to  an  embryo.  This  is  the  unsolved  problem  of  phy8io- 
logical  embryology,  and  raisea  questions  qmte  distinct  from  those  of  heredity 
and  inheritance. 

Bnt  when  these  ineidental  difficnlties  aro  set  aside  as  irrelevant,  there 
remaina  the  intrinsic  difficidty  of  acconnting  for  the  germ-cell'8  complex, 
ready-made  organisation  and  marvellous  potentiality.  One  suggestion  is 
expre8sed  in  the  theory  of  pangenesis,  whieh  occnrred  at  intervala  in  the 
long  period  between  Democritus  and  I)arwin.  On  this  theory  the  cells  of 
the  body  are  supposed  to  give  off  chanicteristic  and  representative 
gemmules;  these  are  supposed  to  tind  their  way  to  the  reproductive 
elementa,  which  thns  come  to  contain  representative  samples  of  the  varioua 
components  of  the  body,  and  are  therefore  able  to  develop  into  an  ofTspring 
like  the  parent  This  theory  involves  niany  hypothe8eB,  and  is  avowedly 
unverifiable  in  direot  experience,  but  it  is  more  to  the  point  to  notice  that 
there  is  another  theory  of  heredity  which  is  on  the  whole  simpler,  which 
does,  on  the  \vhoIe,  fit  the  facts  better. 

This  second  theory  is  expre8aed  in  the  phrase  *'germinal  continuity/' 
and  bas  been  independently  expre8aed  by  a  number  of  biologists,  thoiigh 
Wei3mann  hae  the  credit  of  ita  elaboration.  There  is  a  aense,  Mr.  Galton 
8ay8,  in  which  the  child  is  as  old  as  the  parent,  for  when  the  parent^s  body 
is  developing  from  the  fertilised  o\nim,  a  residue  of  unaltered  germinal 
material  is  kept  apart  to  form  the  future  reproductive  cells,  one  of  v^rhich 
maj  become  the  starting-point  of  a  child.  In  many  cases  scattered  through 
the  animal  kingdom  (e.g.,  Ascaris  and  Sagitta  among  worms,  Moina  aniong 
crustaceans,  Chironomus  among  insects,  Phalangidae  among  arachnida, 
Mieromefrus  aggregatus  aniong  fishes)  the  beginning  of  the  lineage  of 
germ^cella  is  demonstrable  in  very  early  stages  before  the  dilTerentiation 
of  the  body- cells  haa  more  than  begun.  Thns  in  the  development  of 
Ascaris  jnegaloeephala  of  the  horse,  according  to  Bo  veri,  the  very  first 
cleavage  dividea  the  fertilised  ovum  into  a  celi  which  ia  the  ancestor  of  ali 
the  somatic  cells,  and  another,  which  is  the  ancestor  of  aH  the  germ-ceUs, 

But  in  many  other  cases,  notably  in  plants  and  in  the  higher  animals, 
the  eegregation  of  germ-ceUa  ia  not  demonatrable  nntil  a  relatively  late 
stage,      Therefore,  while  the  key8tone  of  Wei8mann'8  theory  is  that  the 
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gemiinal  material  whii'h  starta  an  otfspring  owea  ita  virtue  to  Ijeiiig 
materially  continuous  witli  the  g^rminal  material  from  which  the  pareiit  or 
paren ts  aroa6i  he  does  not  supjioso  a  continuDus  lineage  of  recognisable 
germ-cdls  (for  thia  is  often  unrecognisable),  but  a  continuitj  of  the  germ- 
plasm ;  that  ia,  of  a  speeific  substaDce  of  defimte  chemical  and  moltKJukr 
atructure  vvhich  is  the  bearer  of  the  hereditarjr  qualities.  According  to 
Weismanii,  a  part  of  the  germ-plasni  contained  in  the  parent  egg-cell  is 
not  used  up  in  the  constriiction  of  the  bodj  of  the  oflspring,  but  is  reserved 
unchanged  for  the  formation  of  the  germ-cells  of  the  following  generation. 
Thus  the  parent  is  rather  the  trustee  of  the  germ^plasm  than  the  prodocer 
of  the  child;  and  in  a  new  sense  the  child  is  a  chip  of  the  old  block. 
Similar  material  to  start  with,  siniilar  conditions  in  which  to  develop, 
^  iherefore,  like  tends  to  beget  like. 

It  should  be  carefullj  noticed  that  while  early  segregation  of  the 
genn-celld  is  in  manj  caaes  an  observable  fact — and  doubtless  the  list  of 
such  cases  will  be  added  to — ^the  conception  of  the  "  germ-plasm  *'  is  hypo- 
thetical,  just  as  the  conception  of  a  specitic  Uving  stuff  or  "  protoplasm  "  is 
hjrpothe tičal.  In  the  complex  microcosm  of  the  celi  we  canuot  point  to 
I  any  one  stuff  and  say  "  this  is  protoplasm " ;  and  it  may  weU  be  that 
vital  activitj  depends  uj»on  the  interactiona  of  severni  complex  Btutfs 
which,  like  the  members  of  a  carefullj-constituted  form,  tire  character- 
isticallj  powerful  onIy  in  sortne  of  their  inter-relations.  Stili  lesa  can  we 
demonstrate  the  "  germ-plasm.'*  even  if  we  were  able  to  shoNV  that  its 
phjsical  baais  is  in  the  chromosomes  of  the  nucieua  The  tbeory  has  to  be 
judged,  like  aH  conoeptual  formuke,  by  its  adequacy  in  fitting  facts. 

Ihtal  Natiire  of  Inheritame. — It  is  a  familiar  fact  that,  apart  from 
exceptional  cases  (e.g,  a8exual  inultiplieation  and  parthenogenesis)«  the 
inheritance  of  a  multicellular  organism  is  dual,  part  of  it  coming  from  the 
mother  and  part  of  it  from  the  tather.  The  more  we  know  in  regard  to 
fertilisation,  the  clearer  does  the  general  fact  become  that  there  is  un 
intimate  and  orderlj  union  of  maternal  and  patemal  contributiona  Pro- 
fessor  E,  B,  Wilson  sums  up  the  preaent  state  of  opinion  somewhat  aa 
follow8:— Aa  the  oviim  is  much  the  larger,  it  is  believed  to  fumish  the 
initial  cspital — including  it  may  be  a  legacy  of  food-yolk — for  the  early 
development  of  the  embryo,  From  both  paren  ta  alike  comea  the  inherited 
organisation  which  has  its  aeat  (aocording  to  many)  in  the  chromoaomea  of 
the  nuclei  of  ovum  and  spermatozoon.  From  the  father  comes  the  centro- 
flome  which  organiaea  the  machinery  of  cleavage  and  distributes  the  dual 
inheritance  equally  betw6en  the  daughter-cetla.  Recent  diacovenee  confirm 
Hu3dey'8  prophecy  (1873) : — **  It  is  conceivable,  and  indeed  probable,  that 
every  part  of  the  adult  contains  moleculea  derived  both  from  the  male  and 
from  the  female  parent;  and  that,  regarded  as  a  masa  of  moleculea,  the 
entire  organism  may  be  eompared  to  a  web  of  which  the  warp  is  derived 
from  the  female  and  the  woof  from  the  male/*  **  What  has  since  been 
gained/'  Wil8on  8ays,  **  is  the  knowledge  that  this  web  is  to  be  aought  in 
the  chromatic  substance  of  the  nuclei,  and  that  the  centroaome  is  the 
weaYer  at  the  loom/'  Four  saving  clauses  seem  necesaary  at  this  stage  in 
our  diacussion : — (1)  What  we  ha  ve  called  the  second  great  fact  of  in- 
heriUince  does  not  imply  that  the  dual  nature  of  the  inheritance  must  be 
pattnt  in  the  fuU-grown  ofibpring^for  her6ditary  reeemblance  is  often  markedly 
umlater&L  (2)  Though  inheritance  is  immediately  dual,  it  is  in  quite  as 
roal  a  ranae  multiple,  from  ancestors  through  parenta.  (3)  If  Loeb  is  ablo  to 
tnduoe  artifici&l  partheno^neaia  in  aea-uiohinfl'  ema  erpoaed  for  a  couple  of 
bcmn  to  8ea«water  to  whjcb  aome  magnedum  ewxride  haa  bean  added  \  if 
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Delage  is  able  to  fertilise  and  to  rear  normal  larvas  from  non-nuclmted 
ovum-fragments  of  &ea-urchm,  \vorm  (Lanice),  and  mollusc  (Dentcdiurn),  we 
flhould  be  charj  of  accepting  too  readilj  the  conclusion  tbat  the  naclei  are 
the  exclusive  bearers  of  the  hereditary  qua!ities,  (4)  The  fact  that  an 
ovum  mthoiit  any  Bperm-nucleus,  and  an  ovum^fragment  witboiit  aiiy  but 
a  8perm*nucleii8,  can  in  some  casea  develop  into  a  normal  larva,  points  to 
the  conclusion,  which  other  facts  also  suggest,  that  each  germ-cell,  whether 
ovum  or  spermatozoon,  beare  a  complete  equipm€nt  of  hereditarj  qualitiea 

Different  Degrees  of  B'ereditary  Resemhlance, — The  big  treatise  of  Prosper 
Lucas  (1847)  may  be  said  to  close  the  period  of  proving  hereditarj  re- 
flemblance.  It  is  now  legi  tirna  tely  taken  for  granted  that  the  presen  t  is 
the  child  of  the  past,  and  that  the  past  is  represented  in  the  child.  An 
organism^s  start  in  Ufe  ia  vigorou&ly  determined  by  its  paren  ta  and 
ancestoTB ;  not  only  specific  characters,  but  trivial  idiosyncnisies — not  only 
physical  qua!itie8,  but  men  tal  as  well — not  only  the  normal,  but  the  abnormal 
may  he  traiismitted.  At  the  same  tirne,  it  ehould  be  noted  that  tliis  de- 
parfcment  of  the  study  of  herediby  ia  by  no  means  closed;  thus  some 
morbid  conditions  are  much  more  likely  to  be  transmitted  than  others,  and 
we  ought  to  have  statiatical  estimates  of  the  probabiUties  of  transniission 
in  each  čase.  And,  again,  there  are  some  subtle  qualitie8  who8e  heritabLlity 
must  not  be  assumed  without  e\idence.  Thus  it  is  of  great  imporfcance 
that  Kari  Pearson  has  recently  supplied,  for  certain  cases,  definite  proof  of 
the  heritability  of  fecundityi  fertilityj  and  longevity. 

The  large  fact  of  inheritance  which  confronts  us  ia  the  sensible  8tability 
of  type  from  generation  to  generation.  It  is  summed  up  in  the  familiar 
Baying, "  like  begets  like."  We  know,  however,  that  this  Baying  is  InsuflBcient, 
eiuce  variation  is  as  striking  a  fact  as  complete  hereditary  resemblance,  A 
variation  may  imply  some  incompletenesa  in  the  offspring^s  re-expre9sion  of 
the  parents*  hereditary  quaUtie8,  or  it  may  imply  the  appearance  of  some- 
thing  new, — some  novel  molecular  orrangement  in  the  germ-plasm*  In 
any  čase  it  leads  us  to  modify  the  familiar  8aying,  and  to  state  more 
cautiously  that  like  tends  to  beget  like.  But  this  platitude  does  not  sum 
up  even  our  famiUar  experience,  and  thus  we  are  led  to  consider  the  different 
degrees  of  hereditary  resemblance,  for  which  a  confused  classification  and  a 
troublesome  terminology  has  been  suggested.  The  three  most  important 
caaes  seem  to  be  blendedi  esclusive,  and  particulate  mheritance.  (a)  In 
Uended  inheritancOi  the  characters  of  the  two  parents,  e.g,  in  regard  to  a 
particular  feiiture,  auch  as  the  colour  of  the  hair,  are  ultimately  combined 
in  the  offapring.  This  is  parfcicukrly  well  aeen  in  some  hybrida,  and  ia 
probably  the  most  frequent  mode  of  inheritance.  (h)  In  exclusive  in- 
heritance, the  expreBsion  of  maternal  or  of  paternal  characters  in  relation 
to  a  given  feature,  such  as  eye  colour,  is  auppressed.  The  reaemblauce  is 
unilateral,  and  often  crossed,  the  son  taking  after  the  mother  and  the 
daughter  after  the  fathen  (c)  In  particulate  inheritance  there  ia  in  the 
expresaion  of  a  given  character  a  part  which  is  wholly  paternal  and  a  part 
which  13  wholly  matemaL  Thus  an  EngUsh  eheep-dog  may  have  a  paternal 
eye  on  one  side,  and  a  maternal  eye  on  the  other.  Suppose  the  parents  of 
a  foal  to  be  markedly  light  and  dark  ;  if  the  foal  ia  light-brown  or  gray  the 
inheritance  is  blended ;  if  light  or  dark  it  ia  exclusive ;  if  piebald,  it  is 
particulate  in  ita  mode  of  inheritance  for  that  feature. 

As  already  hinted,  the  different  modea  of  inheritance  are  often  weil 
illuatrated  in  hybrid3  between  different  species  or  breeda.  The  hybrid  may 
be  thoroughly  intermediate  between  its  parents,  the  blending  being  more 
like  the  mingling  of  two  pigments  than  the  interwea\dng  of  warp  and  woo£ 
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Or  it  maj  show  an  exaggeration  of  the  charactere  of  one  parent,  often  with 
little  apparent  realiaation  of  the  peculiarities  of  the  other.  These  twa 
casee  correspond  to  blended  and  exclu8ive  inheritance  in  ordinary  mating 
within  the  same  breed.  But  the  hjbrid  may  in  other  cases  be  very 
dilferent  from  either  parent,  and  exhibit  features  which  appear  to  be  novel, 
or  Beem  interpretable  as  the  re-assertion  of  the  characteristics  of  a  remot^r 
ancestor.  In  short,  it  may  8how  either  a  new  variation  or  a  reversioo. 
Perhape  tho  most  extraordiiiary  fact  is  that  at  least  two  of  these  ditferent 
modes  of  inheritance  may  be  iMnstrated  in  one  brood  or  litter  of  hjbrids. 

From  another  point  of  view  we  may  expres8  the  facts  in  terme  of  the 

quality  of  prepotency.     It  aeems  certaiu  that  in  respect  to  certain  characters 

the  paternal  inheritance  is  often  more  potent — more  capable  of  finding 

expre8sion — than  the  maternal,  or  vice  versa ;  thus  in  man  the  father  tends 

to  be  prepotent  in  the  matt«r  of  atature,  and  breeders  give  many  instances 

>  wher6  certain,  even  trivial,  characters  of  the  sire  or  the  dam  reappear 

per8iBteDtly  in  the  ofFspring  irrespective  of  the  nature  of  the  other  parent. 

If,  as  Ewart  and  others  maintain,  this  quality  of  prepotency  tends  to  be 

developed  by  inbreeding,  it  may  be  freqiient  in  nature,  e8pecially  among 

I  gregarious  and  isolated  groiips,  and  it  may  explain  the  persistence  of  new 

variations  in  their  incipient  stages.     It  is  ioteresting  to  note  KeibmayT'8 

theais  that  the  evolution  of  a  Buccessful  human  race  implies  altemating 

riods  of  dominant  inbreeding  and  dominant  cross-breeding.      The  former 

"^ves  tixity  to  character,  the  ktter  averts  degeneracy,  and  stimulatea  Uiose 

new  variations  which  form  the  raw  material  of  progrees. 

Until  more  precise  data  accamulate  in  regard  to  blended,  exclusive,  and 

particukte  inheritance,  it  will  not  be  possible  to  simpUfy  the  matter  with 

.  any  8ecurity,  but  attention  may  be  directed   to  Weismann's  theoretical 

[^Buggestion  of  a  germinal  stniggle  in  the  areana  of  the  germ-cells,  a  struggle 

^  in  whicli  the  matemal  and  paternal  contribntions  may  blend  and  harmonise, 

or  may  neutralise  one  another,  or  in  which  one  may  conquer  the  other,  or 

in  which  both  may  persist  withotit  combining. 

Finally,  in  this  connection,  we  must  note  that  while  it  ia  a  matter  of 

observHtion  that  there  are  gneat  differences  in  the  degree  in  whicli  offspring 

kresemble  their  paren ts,  it  is  a  matter  of  conjectnre  that  lack  of  resemblance 

fmuBt  be  dne  to  incompletenese  in  the  inheritance,     Inde^d,  the  fact  that  the 

f«66mblance  so  often  reappears  in  the  third  generation  makes  it  probable 

that  the  incompleteness  is  not  in  the  inheritance,  but  simply  in  the  espres- 

Bion  of  it.     Tbe  characters  which  seem  to  be  abeent,  to  "  akip  a  generation  " 

L  as  we  8ay,  are  probably  part  of  the  inheritance  aU  the  time,  but  they  remain 

[latent,  being  neutralised,  silenced  (we  can  only  use  metaphors)  by  other 

Dharacters,  or  unexpressed  because  of  the  absence  of  the  appropriate  stimuhis. 

\A  oeglect  of  this  distinction  is  a  frequent  source  of  misunderstanding. 

Filial  RegrtšBion. — From  generation  to  generation  there  is  a  tendency 
Jo  keep  up  a  specific  average,  "  The  large/*  Oalton  8ay8,  "  do  not  alway8 
*"  _Bt  the  large.  nor  the  small  the  small ,  but  yet  the  observed  proportion 
Qtween  the  hrge  and  the  small,  in  each  degree  of  size  and  in  e\'ery  quality, 
tiardly  varies  from  one  generation  to  another."  This  is  partly  due  to 
natural  elimination,  weeding  out  the  extraordinary  and  the  abnormal,  often 
at  or  even  before  birtb.  But  it  is  to  be  primArily  accounted  for  by  vfhat 
Galton  calls  "  filial  regreasion."  Kari  Pearson  sives  a  clear  illustratiou : — 
take  fathers  of  stature  72  inches,  the  mean  heignt  of  their  sons  is  708»^ — a 
regresaion  toward8  the  mean  of  the  general  [>oputation  ;  on  the  other  hand, 
fathers  with  a  mean  height  of  66  inches  give  a  group  of  sodb  of  mean  beighi 
68'3  inches, — again  nearer  the  mean.     **  The  father  with  a  great  eieeai  of 
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the  character  contributes  Bons  with  an  exceB8,  but  j 

fatber  with  a  great  defect  of  the  cbaracter  contribotes  sons  with  a  defect, 

but  lesa  of  it." 

As  Galtoo  puts  it,  human  societj  moves  as  a  vast  fratemitj".  The 
siistaiimig  of  the  specific  average  is  not  due  to  each  individual  leaving  his 
like  behiiid  him  ;  it  is  due  to  a  regression  which  tends  to  bring  the  offspring 
of  extraordinary  parenta  nearer  the  average  of  the  stock  In  other  words, 
childreE  tend  to  diHer  less  from  mediocritj  than  their  pareiits.  Thia  big 
average  fact  is  to  be  acconnted  for  in  terma  of  that  genetic  contiiimty 
which  makes  an  ioheritauee  oot  dual  bnt  multiple,  A  man  is  the  prodnct 
not  onljr  of  his  parents,  but  of  his  ancestrj,  and  "  unless  very  careful 
eelectiou  has  taken  plače,  the  mean  of  that  anceatrj  is  probablj  not  far 
from  that  of  the  geneml  popnlation."  Pearson  contiiiues,  '*  It  is  the  heavy 
weight  of  this  mediocre  ancestry  which  muses  the  8on  of  an  exceptional 
father  to  regress  towards  the  general  popuktion  mean  ;  it  is  the  balance  of 
this  aturdj  commonplaceness  which  enablea  the  son  of  a  degenerate  father 
to  escape  the  whole  burden  of  the  parental  ill" 

Law  of  Ancestral  Inheritame. — Ferhaps  the  most  important  general 
concluaion  which  haa  jet  been  reached  in  regard  to  inheritance  is  that 
formnlated  in  Galton's  law  of  ancestral  inheritance,  to  which  this  anthoritj 
wa8  led  by  his  studies  on  the  inheritance  of  human  faculties,  and  more 
particularlj  by  a  series  of  studies  on  Basset  hounds.  According  to  Galton'8 
law,  "  the  two  parents  between  them  contribute  on  the  average  one-half  of 
each  inherited  facultj,  each  of  them  contributing  one  quarter  of  it  The 
fonr  grandparents  contribute  between  them  one  quarter,  or  each  of  them 
one-aixteenth  ;  and  so  on,  the  sum  of  the  series  i  +  i  +  i  +  A:+  etc.,  being 
equal  to  1,  aa  it  should  be.  It  is  a  propertj  of  this  infinite  series  that  each 
term  ia  equal  to  the  sum  of  aH  those  that  follow,  thus :  i  =  ^  +  i  +  iV  +  ^^  J 
i  ~  i  +  Tir  +  ^^**  ^^*i  s^  ^^^  '^^^  prepotenciea  or  subpotencies  of  particular 
ancestors,  in  any  given  pedigree,  are  eliminated  by  a  law  which  deals  oiily 
with  average  contribntions,  and  the  varying  prepotencies  of  sex  in  respect 
to  different  qualities  are  presumably  eliminated/' 

Thia  law  of  ancestral  inheritance,  which  states  that  each  parent  con- 
tributes on  an  average  one-quarter,  each  grandparent  one-Bixteenth,  and  ao 
on,  must  not  be  accepted  as  a  dogmatic  concluaion,  but  aa  an  approxinmte 
statistical  formula,  and  it  muat  be  noted  that  it  applies  most  couvincingly 
to  cases  of  Uended  (not  exclusive)  inheritance.  Pearson 's  paper  on  the 
"Law  of  Eeversion"  (1900)  should  lie  read  as  a  supplement  to  Galton'8 
Matural  Inheritance.  In  connection  with  the  number  of  ancestors  and  the 
mosaic  or  multiple  nature  of  inheritance,  it  may  be  useful  to  recall  that 
intermamages  greatly  reduce  the  theoretical  number  of  ancestors.  Thus 
while  Kaiser  Wilhelm  II.  might  have  had  16,  32,  64,  128,  266,  512,  1024, 
2048,  4096  ancestors  in  generatious  iv.-xii,  re8pectively,  he  actuaUy  had  14, 
24,  44,  74  in  generations  iv.-vii.,  and  probably  116,  177,  256,  342,  aud  533 
in  generations  viii,-xii. 

Meverdon. — This  term  may  be  conveniently  used  to  include  cases  where, 
through  inheritance,  an  individual  exhibit8  some  cbaracter  or  characters 
not  expresaed  in  the  parents,  but  kuown  to  occur  in  ancestors.  The 
cbaracter,  normal  or  abnorniai  whose  reappearanee  is  caUed  a  reversion, 
may  be  found  within  the  verifiable  family,  within  the  breed,  within  the 
species,  or  even  in  a  presumed  ancestral  speciea*  Kari  Pearson  definee  a 
reversion  as  "the  full  appearance  in  an  individual  of  a  character  which 
ia  recorded  to  have  occurred  in  a  definite  ancestor  of  the  same  race,"  while 
atavism  is  "  a  retum  of  an  individual  to  a  character  not  typical  of  the  race 
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at  oll,  but  found  in  alliad  races  supposed  to  be  related  to  tbe  evolutionarj 
aocestrj  of  tbe  given  race/'  But  as  the  two  words  have  been  used  by 
some  others  io  tlie  converse  way,  or  as  equivaleiit,  and  as  it  seems  onlj  a 
difltinctioii  of  degree^  the  aingle  term  reversion  may  bere  suffice 

Grood  iUuatrations  of  reversion  are  furnished  by  bybridB*  Tbus,  in  one 
of  Ewart*8  experiment8  a  pure  white  fantail  cock-pigeon,  of  old-established 
breed,  wbich  in  colour  had  proved  itself  prepotent  over  a  blue  pouter,  wa8 
mated  with  a  cross  previou8ly  made  between  an  owl  and  an  arcbangel« 
wbich  waa  far  more  of  an  owl  than  an  arcbangeL  The  result  wa8  a  couple 
of  faetail-owl-arcbangel  crosaes — one  resembUog  tbe  ShetUnd  rock-pigeon, 
and  the  otlier  tbe  blue  ročk  of  India.  Not  only  in  colour,  but  in  ahape, 
attitude,  and  movements  there  waa  an  almoat  complete  reversion  to  the 
form  whicb  is  believed  to  be  ancestral  to  ali  tbe  domeetic  pigeons.  The 
only  marked  difference  wa8  a  aligbt  arching  of  tbe  tail,  which  was,  however, 
12-feathered  as  usual«  in  contrast  to  tbe  30-fe&thered  one  in  the  fantaii 

But  great  car©  is  neceB8ary  in  arguing  from  tbe  results  of  hybridi8ation 
to  thoee  of  ordinary  mating,  and  even  if  some  of  the  pbenomena  of  exclusive 
inberitance  seem  to  demonstrate  reversion  to  a  near  ancestor,  we  need  a 
I  broader  basis  of  facts  tban  we  have  at  present  before  we  can  generalifie. 
Kari  Peareon  (1900)  bas  recently  sougbt  to  fomiukte  a  general  law  of 
reversion  8upplementary  to  Galton'«  law  of  ancestml  inberitance* 

Many  phenomena  have  been  labelled  reversions  on  the  tlimaiest  evidenco. 
Tbus  tbe  occurrence  of  a  Cyclopean  human  monster  with  a  median  eye  bas 
been  ealled  a  reversion  to  the  ascidian,  and  gout  bas  been  called  a  reversion 
to  the  reptilian  condition  of  Uver  and  kidoeya  Often  there  is  not  the 
sUgbtest  attempt  to  eliminate  the  pbenomena  of  arr«sted  development  or  of 
aljoormalities  induced  from  without.  Often,  too,  there  baa  been  no  ecruple 
in  nam  ing  or  even  inventing  the  ancestor,  to  whom  tbe  reversion  is  suppoeed 
to  point,  although  definite  evidence  of  the  Y>e<iigree  is  awanting ;  and  the 
vicioua  circle  is  not  unknown  of  arguing  to  the  supposed  ancestor  from  the 
suppoeed  reversion,  and  then  ju8tifying  the  term  reversion  from  ite  resem* 
blance  to  tbe  supposed  ancestor.  Little  allowance  bas  been  made  for 
coincidence,  and  the  postulate  of  characters  remaining  latent  for  millions 
of  year8  is  made  as  g]ibly  as  if  it  were  just  as  conceivable  as  a  throwback 
to  a  great-grandfather. 

Beversion  is  a  phenomenon  of  exclusive  inberitance,  and  the  tbeoretical 
conception  which  it  impUes  is  tbat  characters  may  be  latent  for  a  genera- 
tion  or  for  generations,  or,  in  other  words,  tbat  certain  potentialities  or 
initiatives  which  form  part  of  tbe  heritage  may  remain  unespreeaed  for 
lack  of  tbe  appropriate  Lil>erating  stimulus,  or  for  other  reasonSi  or  maj 
have  tbeir  normal  espression  disguised.  There  does  not  eeem  to  be  anything 
in  this  conception  which  is  at  variance  with  more  8ecurely  established 
generalisations,  But  tbe  danger  is  in  applying  tbe  interpretation.  Even 
wben  an  individual  exhibits  the  reappearance  of  an  ancastral  cbaracter 
which  wa8  not  in  his  pareota,  this  ia  not  nece88arily  due  to  the  reasseition 
of  latent  elements  in  tbe  inheritanoe.  It  may  bo  a  čase  of  ordinarj 
regreaaion  ;  it  may  be  a  čase  of  arrested  development ;  it  may  be  an 
individually  acquired  modification  adventitiously  induced,  apurt  from 
inberitance«  by  a  recurrence  of  suitablo  conditions  of  function  or  envirou- 
ment ;  it  may  be  an  extreme  variatiou  whose  resemblanoe  to  an  anoestml 
characteristic  is  a  roincidence ;  and  so  on.  In  short*  what  are  called  rever- 
flions  are  probably  in  many  cases  nusinterpretations. 

Transinimon  of  Acguired  Characters.  —  Tbe  auestion  of  the  trana* 
imBaibility  of  acquired  characters  haa  been  mach  disGUSBed  within  reoent 
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yearB,  but  there  has  not  alway8  been  a  clear  apprehension  of  the  point  at 
issue.  The  iiidivicluak  compoaing  a  species  are  neither  qmt6  like  one 
another  nor  qiiite  like  their  parenta,  and  it  is  posaible  to  measure  theae 
" obsert>€d  difftrences"  As  we  come  to  analjse  them,  we  discern  that  many 
etructural  peculiarities  of  the  bodj  can  be  8hown  by  eKpeiiment  to  be 
definitelj  related  to  some  alteration  or  pecuUaritj  in  environment  or  ia 
function,  that  these  are  not  even  hinted  at  in  the  young  forms,  but  begin 
to  appear  when  the  particular  conditioos  begin  to  operate.  These  are  caUed 
by  biologists  "  modijications "  or  "  acqmr€d  characiersl'  and  it  is  in  regard 
to  theae  and  tbese  alone  that  the  real  argument  has  concerned  itself,  They 
inay  be  defined  as  strnctural  changes  in  the  bDdy  of  the  organiam  induced 
by  cbanges  in  the  eovironraent  or  in  the  fnnction,  and  such  that  they 
transcend  the  limita  of  organic  ela8ticity  and  therefore  persist.  Now  when 
we  eliminate  from  the  total  of  observed  differences  of  structure  the  somatic 
modifications  which  we  have  detected,  there  remain  a  number  of  differencea 
which  we  call  '*  variations."  These  cannot  be  Bhown  to  result  dir©ctly 
from  functional  or  environmental  stimuli  operating  upon  the  body;  they 
are  often  hinted  at  even  before  birth  ;  aod  they  are  not  alike  even  among 
similar  forms  whose  conditiona  of  life  seam  absolutely  uniform.  Little 
that  is  certain  ia  known  in  regard  to  their  origiii,  but  it  is  suppoaed  that 
they  result  from  changea  in  the  geraiinal  material  before  or  in  fertihsation  ; 
they  are  theretbre  called  germinal,  blaatogenic,  or  congenital  variations,  and 
their  transmiasibility  is  indubitable.  The  precise  question  is,  therefore, 
whether  the  modifications  of  the  body  can  so  8peeifieally  affect  the  repro- 
ductive  ceila  that  the  next  generation  will  inherit,  in  eome  measure  at  least^ 
the  modification  acqnired  by  the  parent  or  parents.  In  other  words,  may 
the  results  of  "  nurture  '*  be  traoamitted,  or  is  it  the  "  nature  "  alone  that 
constitutes  the  inheritance  ? 

Some  of  the  frequent  misnnderatandinga  of  the  question  must  be  re- 
ferred  to  to  clear  the  ground  (1)  There  is  no  relevancy  in  citing  caaes 
where  a  particular  somatic  ehange  appears  generation  after  generation,  e,g, 
Bhortsightedness  or  gout,  unleaa  it  ia  clearly  8hown  that  the  ehange  Ib 
queation  is  really  a  "  somatic  modification/'  and  not  a  congenital  variation 
whose  tranamissibility  is  admitted  by  ali,  (2)  It  ia  a  mieunderstanding  to 
cite  cases  where  uniceUular  organisms,  such  aa  bacteria  or  monads,  have 
been  profoundly  moditied  by  culture,  so  that,  for  instance,  the  deacendants 
of  a  virulent  microbe  are  gradually  led  to  lose  their  evil  potency.  Thia  is 
irrelevant,  becauae  in  regard  to  uniceUular  organisms  we  cannot  draw  the 
distinction  between  germinal  matter  and  soma  on  which  the  definition  of 
an  acquired  character  depends.  (3)  There  is  little  relevancy  in  citing 
cases  where  a  particular  bodily  ehange  appears  generation  after  generation, 
unleaa  it  ctm  be  shown  that  the  ehange  reappears  in  virtue  of  iiiheriiaTice, 
and  not  aimply  because  the  eonditiona  of  function  and  environment  which 
evoked  it  in  the  first  instance  are  stiU  peraistlng  to  evoke  it  in  those  that 
foUow.  Beappearance  is  often  confuaed  with  inheritance.  (4)  It  is  necea- 
8ary  to  distinguish  between  the  posaible  inheritance  of  a  particular 
modification  and  the  poasible  inheritance  of  indirect  reaulta  of  that  modifi- 
cation. It  is  Likely  that  some  important  modifications  influence  the  general 
vigour  of  the  body,  and  thus  through  nutrition  the  reproductive  cells ;  but 
unleas  the  oUspring  ehange  i7i  the  sam4  dirmiion  as  that  exhibited  in  the 
original  parental  modification,  we  are  not  warranted  in  speaking  of  the 
inheritance  of  an  acquired  character.  (5)  It  is  apt  to  be  faUacious  to 
appeal  to  da  ta  from  not  more  than  two  generations-  It  haa  often  been 
pointed  out  that  manmials,  such  as  aheep,  taken  to  a  new  coantry,  exhibit 
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a  cimnge  in  the  character  and  length  of  the  hair,  and  that  fcheir  progeny 
exliibit  the  tnodification  in  a  stili  more  marked  degree,  But  unless  statistics 
of  the  tMrd  generation  at  least  are  presented,  sach  caees  are  of  do  value, 
for  it  18  onlj  uatural  that  the  eecond  generation  ahould  8how  the  modifica- 
tion  in  a  more  marked  degree  than  their  parenta  did,  sioce  the  otlspring 
were  aubjected  to  the  modifjing  inHuence  from  birth,  wherea»  theii*  parente 
were  influenced  only  from  the  date  of  their  importation.  {6)  It  is  neceeearj 
to  appreciate  the  distioction  between  a  chaage  of  the  reproductive  cells 
alofiff  with  the  body,  aod  a  change  of  the  reproductive  cells  resuUingfrom 
and  representative  of  a  change  in  the  body.  Some  poisoning  of  the  8ystem 
on  the  parcnt*fl  part  hy  alcohol,  opium,  or  some  virus,  may  be  followed  by 
degetieraciy  iii  the  offspring«  But  if  the  faet  be  admitted,  what  ia  the 
borrect  interpretation  ?  In  some  cases  what  is  really  inherited  may  be  the 
degeneracy  of  nature  wliich  led  the  parent  to,  saj,  alcoholism,  and  which 
findfl  the  same  or  another  expressioD  in  the  child.  In  other  cases  it  may 
be  that  what  looks  like  inheritance  is  the  result  of  early  infection  before  or 
aoon  after  birth.  In  other  cases  it  may  be  that  there  wa8  in  the  parent  a 
poisomng  of  the  whoIe  sjstem — reproductive  cells  as  well  as  body — vvhich 
is  not  a  caae  by  which  to  test  the  tran8mi88ibility  of  an  iicquired  chamcter. 
(7)  There  ia  no  doubt  a  sense  in  which  every  acquired  character  is  con- 
geniial^  for  there  must  have  been  in  the  nature  of  the  organism  the 
rudimentary  possibilities  of  it;  and  there  is  a  sense  in  which  every 
Gongenital  character  may  be  said  to  be  acquired,  aince  it  needs  to  be 
nurtured  by  appropriate  eonditions  if  it  is  to  develop.  And  yet  the  distinc- 
tion  is  oot  a  verbalism.  For  aithough  we  do  not  suppose  tliat  the 
environment  is  creative,  and  aithough  we  muat  admit  that  the  potentiality 
of  the  acquired  character  must  be  in  the  nature  of  the  organiami  just  as  the 
pOšaibility  of  an  explo9ion  in  the  barrel  of  gunpowder,  yet,  as  a  matter  of 
facti  it  is  pOBsible  to  distingiiish  between  the  actual  mocMcation  which  we 
aee  and  measure  and  the  po8BibiUty  of  it  which  we  presuppose,  Similarly, 
wbile  it  is  very  true  that  the  poten tialitie-s  so  marveUouBly  embodied  in  the 
fertilised  ovum  require  appropriate  environing  eonditions  if  they  are  to  bd 
realised,  for,  as  His  observed  long  ago, "  it  is  a  piece  of  unscientitic  my8ticiani 
to  suppose  that  heredity  will  buOd  up  an  organism  without  mechanical 
means,"  yet  this  does  not  affect  the  validity  of  our  definition  of  an  acc|uiriKl 
moditication  as  distinguished  from  a  congenital  specific  character, 

The  main  argument  against  a  beUef  in  the  transmiasibilitjr  of  acquired 
charact^rs  is  8imply  that  the  evidence  for  the  afiBrmative  is  extremely 
un8iiti8factory.  But  thia  jiositioo  ia  corroborated  if  we  accept  the  vievr  that 
the  germ-plasm  or  ttie  material  basis  o(  inheritance  is  in  a  marked  d^ree 
apart  from  the  general  life  of  tlie  body»  and  sometimes  segregated  at  a  very 
early  stage  in  development-  For  this  view  raises  a  preeumption  against 
the  likeluiood  of  the  genn-plasm  being  readily  aifected  in  a  Bpeeiiic  and 
rapreeentative  manner  by  changes  in  the  nature  of  the  body  celli.  It  must 
be  aU0wed,  however,  that  our  inability  to  conceive  of  the  mechsnism  by 
whicb  an  acquired  cliaracter  of  the  braiu  may  afiect  the  reproductive  cells 
in  a  specific  and  representative  manner  does  not  prove  that  the  suppoeed 
influence  is  an  LmpoB8ibiUty, 

The  argument  in  favour  of  the  view  that  acquirtHl  charac^terH  niay  be 
traosmitted  is  f**und  in  ttie  large  number  of  facts  which  may  l>e  readily 
iaterpretmi  on  tbis  bypothesis»  and  on  a  few  facU  vvhich  seem  directly  to 
•Uggent  it.  And  tiie  alfirmative  poeition  i«  strengtheued  by  a  conaideratiou 
of  the  unity  of  Uie  organism.  In  niany  plants  the  distinction  between 
amnatic  cells  and  germ-cells  can  hanlly  be  drawn,  and  even  if  we  keep  to 
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aniniale  the  bonds  between  the  body  and  its  germ-cells  are  often  very  close* 
The  blood  and  lymph  or  other  body  tluids  form  a  common  medium  for  the 
variouB  partB  of  the  orgaiiisiii,  Alteratioa  of  diet  in  the  early  yoiith  of 
some  animala,  euch  as  tadpolea,  may  determine  the  predominance  of  one  8ex 
or  the  other  through  intiiiences  which  mtist  pai^  from  soma  to  germ-cells, 
Various  poisons  may  aflect  the  bodily  sjstem  and  tlie  reproductive  organs 
at  the  same  tirne,  and  there  are  real  thoagh  diinlj  understood  conrelations 
between  the  gonads  and  the  rest  of  the  8ystem.  It  ia  therefore  erroneous 
to  tMnk  of  the  germ-plaam  as  if  it  led  a  charmed  life  uninfluenced  by  any 
of  the  accidenta  and  incidenta  in  the  daily  life  of  the  body  which  beara  it. 
No  one  believea  this,  Weismami  least  of  ali,  for  he  fiads  one  of  the  chief 
Bources  of  congenital  or  blastogenic  variation  in  the  nutritive  stimnli 
exerted  on  the  germ-plasm  by  the  varying  sta  te  of  the  body.  But  it  is  one 
thing  to  adniit  that  the  germ-phism  bas  no  channed  life  nor  insulation  from 
bodilj  infliiences,  and  quite  another  thing  to  believe  that  a  change  in  the 
body,  induced  by  use  or  disuse  or  by  change  in  surroundings,  can  intluence 
the  gemi-plaam  in  snch  a  definite  way  that  the  offapring  wlL1  exhibit  the 
same  modification  whicb  the  parent  acquired,  or  even  a  tendency  to- 
wardB  it 

Of  the  direct  evidence  auggestive  of  the  tranBmisflibility  of  acquired 
characters  a  few  repreaentative  samples  may  be  given.  (1)  The  Fanjabis 
are  eaid  to  Bhow  peculiarities  of  musculature  and  ekeleton,  which  are 
related  to  the  freqnency  with  which  these  people  assume  the  squatting 
posture.  But  it  may  be  that  these  modifieations  are  acquired  diirlng  each 
individual  lifetime.  The  evidence  is  inconclusive,  and  we  may  set  against 
it  the  čase  of  the  compressed  foot  of  Chinese  ladies,  for  there  seenia  to  be  no 
evidence  that  the  long-continued  deforniation  bas  resnlted  in  any  heredi- 
tary  change  in  the  Chinese  baby'g  foot.  (2)  The  alleged  dwindling  of  the 
little  toe  is  instanced  as  a  ease  of  the  inheritance  of  a  modification  iBduced 
by  tight  boota.  But  the  evidence  is  flimsy;  a  dwindliiig  haa  also  been 
alleged  in  savages  who  do  not  wear  boota ;  it  is  poasible  that  there  is  in 
man,  as  there  wa8  in  the  horse-atock,  a  congenital  variation  in  favour  of  a 
reduction  of  digits ;  and  there  are  other  possible  interpretationa.  (3)  In 
1796  the  utmost  apced  of  the  English  trotter  wa8  a  mile  in  2  niinutes  57 
seconds ;  decade  after  decade  the  speed  and  the  percentage  of  swift  trotters 
increased ;  finally,  there  has  been  evolved  a  breed  who  can  trot  a  mile  in  2 
minutes  10  seconds,  This  has  been  claimed  as  evidence  of  the  cumulative 
transmisaion  of  the  results  of  exercise  or  niirtnre,  But  thia  interpretation 
overlooks  the  reaults  of  selective  breeding  which  may  have  increased  the 
congenital  Bmftneas,  and  the  process  of  elimination  which  per8istently 
weeded  out  the  less  8wift  from  the  stud.  (4)  In  1875  Schmankewitsch 
waa  able  to  tranaform  one  type  of  brine-shrimp,  Artemia  salina,  in  the 
course  of  generations  into  another  type,  Artemia  ^mlhausenii,  by  leaaening 
the  Balinifcy  of  the  water  ;  and  conversely,  by  increasing  it.  The  results  are 
open  to  criticiam  on  ae verni  grounds,  but  it  is  enough  to  recognise  that 
Schmankewitsch  experimented  wit!i  a  prof/re^velf  chan^ing  efivironment  on 
a  series  of  generations,  and  that  the  reault  is  interpretable  aa  dne  to  modi- 
ficatioas  hammered  on  each  euccessive  generation  withont  there  being  any 
mheritance  of  these  modifications.  It  is  also  possible  that  the  reproductive 
cells  before  or  after  Liberation  were  directly  afiected  by  the  continuous 
change  of  salinity.  (5)  The  fact  that  negroes  and  Mongoliana  are  relatively 
immune  to  yellow  fever  haa  been  cited  aa  proof  poaitive  of  the  inheritance 
of  an  acquired  characten  But  it  may  be  that  the  quality  of  immunity  was 
originally  a  congenital  peculiarity,  which  has  become  dominant  in  the  race 
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by  the  elimiiiatioii  of  those  who  were  nofe  immime.  If  it  be  objected  that 
there  are  casea  where  a  mother  rabbit  or  guinea-pig  has  been  artificiallj 
iBndered  mmune  to  certain  diseases,  and  haa  had  youQg  onea  bom  imuiime, 
it  may  be  aD8wered  that  thia  is  probablj  dne  to  a  kind  of  infection  before 
birth.  some  antitoxin  baving  passed  IVom  the  mother  to  the  uiiborn  joiiiig. 
(6)  The  C3a8e  of  supposed  motUtication-iaheritaiice  wbich  haa  attracted  most 
attention  is  that  of  Brown-St5qiiani'8  guinea-pigB.  Id  a  Beries  of  ezperi- 
menta  extendiDg  over  manj  jears  (1869-1891),  Browii-S<5quard  Bhowed  that 
-a  partial  section  of  the  spinal  cord,  or  a  section  of  the  sciatic  nerve,  vras 
lfoUow6d  after  some  week8  by  a  pecialiar  morbid  »tate  reeembliag  epilep8y, 
The  offapriiig  of  the  animals  operated  on  were  freciueiitly  decrepit,  and  a 
certain  number  showed  a  tendency  to  the  so-called  epilepej. 

As  the  original  state  may  also  be  induced  by  bruising  the  aciatic  nerve 
withoiit  cutting  the  akin,  or  by  striking  the  animals  on  the  head  with  a 
hammer,  it  aeama  uimeces3ary  to  oonsider  the  suggestion  that  the  influence 
on  the  offspring  was  due  to  microbic  infection.  As  a  aimilar  state  may  be 
induced  in  the  dog  by  injury  to  the  cerebral  cortex,  aod  wa8  said  in  this 
čase  also  to  reappear  in  the  otfspring,  it  aeems  that  we  ha  ve  not  to  de^il  with 
a  pecuHaritj  of  the  guinea-pig  alone.  As  the  epOeptic  state  does  not  occur 
8pontaiieouBly  in  gninea-pigs,  we  may  exehide  the  po8sibility  of  coincidence 
and  the  suggestion  that  captive  gninea-piga  are  nenroualj  morbid-  As  the 
tendency  to  epileptic  fits  (which  did  not  last  long)  was  seen  only  in  the  off- 
spring  of  animals  which  had  been  operated  npon,  and  wa8  only  manifested 
after  appropriate  stimulus,  especiallj  after  irritating  an  "  epileptogenic " 
zone  behind  the  ear  on  the  same  side  as  the  original  injnry,  we  may  exclude 
the  auggeation  that  the  epileptic  tendency  was  iinitative,  Brown-S^uard*8 
reaulta  have  been  confirmed  by  Dupuj  (1890),  Westphal  (1871),  Obersteiner 
(1875),  and  Komanes  (1895);  and  no  contraij  evidence  has  as  yet  set  aside 
the  suggestion  of  modification  inheritimce  vvhich  the  čase  convey8. 

On  the  other  hand,  it  should  be  notcd  that  the  reaults  are  very  various. 
In  one  se  t  of  experiMenta  (Obersteiner,  1875),  out  of  thirty'two  young  ones 
bom  of  artifieially  epileptic  parents,  only  tvro  showed  8ymptoms  of  epilep8y. 
The  resulta  in  Brown-S6quard'8  cases  were  very  various, — general  feebleness, 
motor  paralysifl  of  the  Hmbs,  trophic  paraly8i8  resulting  in  loss  of  toes, 
cornea,  etc,  and  only  in  some  cases  epilepBy  or  some  similar  nervous  dis- 
order.  It  seems  fair  to  8ay  that  what  was  inherited  wa8  decrepitude ;  the 
modification  was  too  violent  to  be  a  fair  čase;  it  distnrbed  the  whol6 
organism,  nntritive  and  reproductive  functions  alike,  and  was  thus  almoet 
bound  to  cause  aboormality  in  the  offspring, 

Aithough  the  evidence  snggesting  the  transmia8ibility  of  acquired 
ebaracters  aeems  altogether  inconclusive,  it  may  be  noted  that  sonmtic 
modificatioiia  have  enonnous  individual  unportance.  If  they  are  not  trans- 
misBible,  the  importance  of  »ecuring  good  **  nurture  *' — both  functional  and 
environmental — is  rather  increasea  than  diminished.  It  has  also  been 
pointed  out  by  several  naturalists,  that  althougli  modiOc^itions  niay  not  bo 
of  direot  value  in  evolution  (if  they  are  not  tranamissible),  they  may  be  of 
great  indirect  value  by  acting  as  the  fostering  nursea  or  shieUis  of  congenital 
variations  in  the  sanie  dmction,  Thus,  if  we  suppose  swarthiiies8  to  ^»ecome 
a  oondition  of  snrvival  in  a  given  couQtTy,  there  would  probibly  be  some  in- 
habitants  with  a  stroog  natural  or  congenital  tendencj  in  this  direction ; 
theie  would  probably  be  others  in  whom  the  congenital  variation  towafdfl 
awarthine8a  wa8  weak  and  incipient ;  there  wonld  probably  be  others  who 
had  8imply  a  8Usoeptibility  to  acquired  Bwarthinea8 ;  and  there  would  prob- 
ably  be  othem  who  were  perBistently  blonda    The  first  would  in  the  coiuM 
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of  uatural  selection  tend  to  becoiiie  io  themselves  and  in  their  progenj  the 
dominant  stock ;  the  last  would  tend  to  be  rapidlj  eliniinated ;  but  it  is  con- 
ceivable  that  tliose  who  iiiade  up  for  their  lack  of  natural  s\varthijie88  by  a 
great  8usceptibility  to  acquired  8warthiBess  vvould  ulso  Ije  very  suc^easful ; 
in  other  word8,  it  is  conceivable  that  the  modification,  though  never  taking 
heritable  root,  vvould  serve  as  a  life-saving  screen  until  coincident  congenital 
variations  in  the  direction  of  8warthine88  had  tiine  to  grow  strong,  The 
čase  18  hjpothe tičal,  but  the  idea  is  applicable  to  realities. 

TcUgonif. — The  term  telegoej  has  been  applied  to  the  doubtful,  certainly 
rare,  but  if  true  very  remarkable  occurrence  of  cases  where  an  ofifepring 
resembles  not  bo  iiiuch  its  father  as  a  previous  mate  of  its  mother.  In  other 
words,  telegony  is  the  supposed  influence  that  a  male  inay,  through  effective 
impregnation  of  a  female,  exert  on  offspring  subBeqnently  borne  by  the  same 
female  to  a  different  sire.  To  take  a  siniple  instance,  the  race-horse  '*  Blair* 
Athol"  had  a  very  characteristic  blaze  or  \vhite  bald  face;  and  it  is  said 
that  mares  whicli  had  borne  foais  to  "  Blair-Athol "  8ub8equeEtly  produced 
to  qmte  diflerent  stallions  foals  \sit\\  the  **  Blair-Athol ''  blaze.  The  alleged 
cases  are  of  nmch  interest,  but  many  of  them  are  ilbauthenticated,  and 
othera  are  capable  of  being  di0erently  interpreted.  At  the  same  time  some 
explanation  must  be  found  for  the  fact  that  a  beUef  in  telegony  is  ^vide- 
apread  among  practical  breedere, 

Telegony  lias  been  alleged  to  occur  in  man,  horses,  cattle,  sheep,  pigs, 
dogs,  etc.j  and  even  in  pigeons,  but  even  the  most  ciriciini8tantially  recorded 
cases,  such  as  Lord  Morton's  Arab  mare,  are  far  from  satisiactorj^  and  the 
majority  cannot  be  called  scientitic  data  at  ali.  In  his  **  Penycuik  Experi- 
ments"  Cosaiir  Ewart  (1899)  proved  this  at  least,  that  telegony  does  not 
generally  occur  even  when  favourable  conditions  are  afforded ;  only  in  a 
very  small  percentage  of  cases  ^^as  there  anjthing  even  suggestive  of 
telegony.  Moreover,  where  pecuUar  phenomena  of  inheritance  were 
obeerved  they  seemed  to  be  readily  explicable  on  the  ''  reversion  hypotheBis.'* 
The  general  nature  of  the  eKperiments  may  be  illustrated  by  ooe  of  the  best 
cases.  A  Rum  pony  mare  "  Mulatto/*  of  remarkably  pure  breed,  wa8  served 
by  a  BurcbeU  zebra  stallion  *'  Matopa/'  and  the  result  (in  August  1896)  wa8 
"  Romulus,"  vvhoae  markings  were  quite  diHerent  from  those  of  his  sire,  being 
suggestive  rather  of  the  Somaliland  zebra.  In  1897  "  Mulatto  "  had  a  bay 
colt  foal  to  a  gray  Arab  stallioDj  and  tlns  foal — unfortuDately  short-lived — 
gave  no  evidence  of  telegODy.  The  stripes  which  most  frequently  occur  in 
horses  v^rere  absent ;  there  were  others  whicb  are  not  uncommon  in  horaes ; 
but  tlie  most  distinct  markings  (not  that  any  were  8trongly  developed), 
namely,  those  across  the  croup,  were  of  a  sort  extrem6ly  rare  both  in  foals 
and  horses.  In  short,  the  marking  of  "  Miilatto's  "  second  foal  wag  puzzling, 
but  in  no  definite  way  suggestive  of  the  influence  of  the  previous  zebra  sire. 
In  this,  as  in  other  cases,  the  verdict  as  to  the  occurrence  of  telegony  wa8 
non-proven.  It  is  evident,  however,  that  if  telegony  be  a  reality  \vhich 
occuiH  very  i*arely  and  under  peculiar  conditions,  the  probabilities  are  many 
against  an  experimenter  realising  these  conditions  in  a  short  time ;  and 
therefore  it  is  interesting  to  notice  that  Kari  Pearson,  vvorking  by  statisti* 
cal  methods,  wa8  unable  to  find  any  quantitative  evidence  of  a  8teady 
telegonic  influence  in  man. 

Till  we  are  sure  of  the  facta  to  be  ezplained,  the  discussion  of  interpi^eta- 
tions  is  gratuitouB,  but  a  brief  8ummary  inay  be  giveo.  {a)  It  has  been 
suggested  that  the  phenomena  are  simply  illustrations  of  reversion,  and  that 
the  resemblance  between  the  otfspring  and  a  previous  sire  vvith  which  it  has 
no  genetic  relation  is  a  coincidence.     The  plauBibility  of  this  explanation 
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win  vary  in  different  cases,  Thus,  Fino  pointa  out  that  the  occurrence  of 
feather-legged  fovvls  from  pure  Dorking  parenta,  or  of  poUed  lambs  from 
black-faced  horned  pareots,cannot  be  set  dowii  to  reversion,  "  feather-Iegged 
fowlB  and  poUed  eheep  not  being  ancestral  tjpes."  Ali  depends,  however 
on  the  pix)ved  puritj  of  the  parent  breed,  (h)  Another  theorj  interprete 
telegonj  as  due  to  matenial  impression,  the  supposition  being  that  the 
mental  image,  etc.,  produced  in  the  mother  by  the  first  sire  e^erts  an 
influence  on  8ubsequent  germa,  or  on  their  development  by  another  sire. 
But  seo  "  Matern  AL  Impeessions."  (c)  Weismann  and  others  ha  ve  saggested 
that  spermatozoa  of  the  first  sire  may  reach  the  ovary,and  become  associated 
with  immature  ova,  or  may  be  in  some  way  stored ;  and  that  a  belated 
fertilisation  may  coincide  in  tirne  witb  a  second  coitus  by  a  diiferent  sire,  to 
which  the  offspring  would  be  naturally  referred.  Were  this  the  caae,  we  should 
expect  to  find  cases  where  otiapring  were  produced  without  any  second  sire  at 
ali,  ancl  no  such  cases  (among  higher  animals  at  least)  are  known.  (d) 
Somewhat  subtler  ia  the  suggestion — often  called  the  "  infectioii  hy]x>thesi8  " 
— that  the  neminal  mat  ter  of  the  first  sire  may,  apart  from  the  fertilisation 
of  an  ovnm  or  ova,  influence  the  reproductive  organa  or  the  constitution  of 
the  mother  in  snch  a  way  that  aubsequent  gestations  (foUo\ving  impregua- 
tion  by  another  sire)  may  be  affected,  The  probability  of  some  physiorogi- 
cal  influence  is  probable,  but  it  is  difficult  to  conceive  that  the  influence 
ahould  be  of  m  preeiEe  a  nuture  as  to  evoke  in  oflfspring  by  a  second  sire 
a  reaemblance  of  the  first.  (e)  Perhaps  the  most  plausible  theory  is,  that 
the  mother  is  influenced  through  the  fcetus  during  pr©gnancy,  and  that 
the  infiuence  reacts  on  8ub8equent  oflkpring.  This  ao-called  **  saturation 
hypotheais  '*  suggests  that  some  of  the  characteriatics  of  the  sire,  while 
exprefiaing  themselvea  in  the  development  of  the  embryo,  may,  as  it  were» 
saturate  in  to  the  dam,  and  atfect  her  constitution  in  such  a  precise  way 
that  her  otfBpriog  by  subBequent  sires  may  through  maternal  infiuence  be 
aflected  with  some  of  the  characteriatics  of  the  first.  ThuB»  Sir  Willism 
Turner  (1889),  in  disciiasing  Lord  Morton'8  c^ise,  8ay8:  "  I  believe  that  the 
mother  had  acquired  during  her  long  gestation  with  the  hybrid  the  power 
of  transmitting  quagga-like  characters  from  it,  owing  to  the  interchange  of 
material  which  had  taken  place  between  them  in  connection  with  the 
nntrition  of  the  yoimg  one.  ...  In  this  way  the  germ-pksm  of  the 
mother,  belonging  to  ova  which  had  not  yet  matured,  had  become  modified 
whilst  stili  lodged  in  the  ovary.  This  acquirml  modification  had  influenced 
her  futui*e  offspring  deri  ved  from  that  germ-plaam,  bo  that  they  in  tum, 
though  in  more  dilnted  form,  exhibited  zebra-like  markings.'*  It  is  con* 
ceivable  that  something  like  tiiis  may  oc^ur  in  the  čase  of  a  poiaon  or  pro^ 
iectivo  antitosin,  which  might  diffuse  in  and  out.  We  can  imagine  that  a 
sire  infected  with  some  virulent  diseaae*  and  8howing  certain  structural  dis- 
turbancee  associated  therewith,  may  have  oflspring  which  are  8imilarly 
aRected,  and  that  the  influence  from  them  may  paaa  before  their  birth  into 
the  constitution  of  the  mother,  and  so  affect  her  that  sub6equent  oirspring 
by  a  healthy  sire  are  dideaaed  after  the  raanner  of  the  tirat  But  while  we 
have  some  facts  to  go  upon  in  regard  to  the  diiTusion  of  torins  and  anti- 
toxin8»  we  have  none  as  yet  which  warrant  ua  in  aupposing  the  diffuaion  of 
structural  characteristica  or  of  the  genninal  repreaentatives  of  theae. 

It  remains  to  ask  for  some  ex|Hanation  of  the  wide6pread  belief  in  the 
occurrence  of  a  phenomenon,  the  scientific  evidence  for  which  aeems  so 
slender  There  is  no  doubt,  we  are  told,  that  the  value  of  a  pur^-bred 
bitch  at  once  goea  down  if  she  hfis  been  accidentaUy  lined  by  a  mongrel, 

'  it  is  possible  that  there  may  be  good  reaaon  for  this,  apart  from  the 
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fact  that  the  episode  is  not  one  which  figures  well  in  the  books.  It  is 
posfiible  that  the  conatitution  and  temper  of  the  bitch  may  be  eubtlj 
afifected  by  a  coitns — especiallj  fertile  coitus — with  a  dog  of  inferior  etrain, 
and  that  the  deteriorated  constitution  may  react  npon  futtire  ofifepring 
althongh  real  fcelegony  does  not  ensue.  It  ia  hardly  snfficient  to  remind 
ourselves  that  people  are  inde8cribably  careless  abont  their  ecientific  heliefs, 
and  that  brcedera  are  often  too  superstitioiiB,  for  considerations  of  money 
valile  have  a  potent  eftect  in  evohing  carefulneBs,  and  breeding  is  gradually 
becoming  an  art  based  on  »eientific  conclusions.  There  must  be  Bome  basis 
for  the  widespr€ad  behef,  and  the  answer  giveu  by  the  pmctiail  men  them- 
selves  is  that  they  bave  abiindant  expcrience  of  telegony.  This  leads  us 
to  look  for  phenomena  wMch  might  be  readily  miBtaken  aa  telegonic,  and 
there  can  be  little  doubt  that  Ewart  ia  right  in  thinking  that  the  niietake 
is  in  the  miainterpretation  of  rmersion^.  The  unexp€ctedness  of  resulta 
when  difierent  mce^  are  crossed  is  well  knovvn.  A  dark  bantam  hen, 
paired  with  an  Indian  game  Dorkingj  prodnced,  amongafc  others,  a  cockerel 
ahnost  identical  with  a  jnngle  fowl  {Gallus  hankiva),  that  ia  with  the 
original  wild  atock,  What  oociirs  when  different  races  or  hreeda  are  croased 
may  occiir  on  a  emaller  ecale  Tvhen  individnals  of  the  same  breed,  bnt  of 
difTerent  etrains,  are  croased.  Eeversionary  phenomena,  however  they  may 
he  theoretically  interpreted,  are  frequent,  and  when  they  occur  they  are  to 
the  practical  breeder  uBually  diaappointing.  In  aearch  for  an  interpreta- 
tion,  lie  sometimes  thinka  that  be  finda  one  in  telegony ;  that  is  to  8ay,  be 
givea  the  blame  of  the  reversionary  phenomenon  not  to  the  immediately 
preceding  crosaing,  w]iich  may  have  been  theoretically  correct,  and  ahonld 
have  turned  out  well,  biit  to  eome  remoter,  leas  careful,  or  perhaps  accidental 
croBsing,  In  thie  way  the  remoter  sire  ia  made  the  scape-goat  for  the 
reveraion,  and  the  belief  in  teIegony  baa  growD. 

Ijiheritance  of  Dma^e. —  The  8tndy  of  the  heritahility  of  diaeaaed 
Btates  has  not  diBclosed  any  general  fact  which  is  not  ohservahle  in 
norm  al  cases ;  and  it  is  only  for  convenience  that  tbe  two  aspects  shonld  be 
separated.  Since  Lncaa  (1847)  collected  his  da  ta  showing  the  beritability 
of  malformations,  numerical  ahnormalities,  and  many  djjseased  states  of 
body  and  mind,  a  more  critical  etiidy  has  led  phyaic]ana  to  formulate  a 
number  of  diatinctions  between  real  and  apparent  inheritance.  As  these 
make  for  progress  they  may  he  briefly  illustrated.  For  notes  on  the 
heritability  of  particular  diseaaea  the  separate  articles  should  be  conaulted. 

(a)  The  reappearance  of  a  diaetiaed  condition  in  eucceasive  generations 
doea  not  prove  that  it  has  been  transmitted,  or  that  it  is  even  transmissible. 
The  Alpine  plants  which  Nageli  brooght  to  the  botanical  garden  at 
Munich  hecame  so  much  changed  that  they  were  hardly  recognisable  aa 
the  same  apecies,  and  their  deseendanta  were  Iikewise  transformed.  There 
wa8  no  doubt  aa  to  the  reappearance  of  the  unnsual  characters,  bnt  there 
waa  every  doubt  that  the  reappearance  wm  dne  to  inheritance.  That  it 
was  due  to  the  peraistenee  of  the  new  conditions,  and  to  the  changes  which 
these  directly  impresBed  on  each  succeBsive  crop,  wa3  ahown  by  the  fact 
that  when  the  plants  vrere  removed  to  poor,  gravelly  soil,  the  sonthern 
modifications  disappeared,  and  the  plants  were  retransformed  into  their 
original  Alpine  state.  So  it  ia  with  many  diseased  atates  which  reappear 
generation  after  generation,  not  hecanae  thej  have  been  transmitted,  bnt 
heeanse  of  tbe  peraistence  of  the  unhealthy  stimuli  in  function  or  in 
environment  which  originally  evoked  them. 

(h)  Even  when  a  child  ia  horn  witb  8ymptoma  or  definite  expre8sions  of 
a  disease,  it  doea  not  follow  that  the  diaeaae  wa8  part  of  the  inheritance. 
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It  may  have  been  acquired  by  infection  through  the  mother  during  the 
tetal  period.  This  may  be  illustnited  in  some  cases  of  syphilig,  Simuarly, 
there  is  a  growmg  body  of  evidence  to  Bhow  that  in  certain  mammals  (if 
not  abo  in  man)  there  may  be  a  passage  of  antitoxin  Bubatances  from  tho 
blood  of  an  artifieially  iimnune  motber  to  tbe  blood  of  the  ftetus,  bo  that  the 
offspring  may  be  in  con8eqnence  born  iminune.  Biifc  no  one  who  thinks 
clearly  would  call  this  a  caae  of  inheritance. 

(c)  In  iuaoy  caaes  it  seeras  possible  and  uaeful  to  draw  a  diatinction 
between  the  inheritance  of  a  delinite  disease  and  the  inheritance  of  a  con- 
Btitutioeal  prediaposition  to  it,  Thiis,  sinee  tuberculosii*  ia  a  bacterial 
disease,  ainee  few  children  are  tern  tubercnlous,  and  since  the  difiease  attacks 
unequally  those  who  are  eqiially  exposed  to  the  same  external  conditions  of 
infection,  it  &eems  pmlmble  that  what  is  inherit^  is  a  blastogenic  variation 
which  eKpresses  itself  in  "  vnlnerability  of  the  protective  epithelia,"  etc.,  in 
ehort,  in  a  deteriorated  power  of  resistance  to  the  tubercie  bacillua.  In  the 
samo  way,  to  take  a  čase  apart  from  bacterial  infection,  it  scems  probable 
that  gout  is  not  as  such  transmissible,  but  that  what  ia  inherited  is  a 
blastogenic  variation  whi€h  expressea  itself  in  an  altered  mode  of  eliminat- 
ing  nitrogenoiiB  wa8te, — a  constitutional  vice  which  becomes  more  apparent 
through  excess  of  food  and  alcohol, 

That  diseased  Btates  of  the  nervona  syBtem  nm  in  families  is  undeni- 
able,  but  io  many  cases  they  change  in  particular  expre8sion  from  genera- 
tion  to  generation.  This  points  to  the  poaition  which  many  hold,  which  is 
well  argued  for  by  Eohde  (1895),  that  what  is  really  inherited  is  a  germinal 
variation,  which  may  expre8a  itself  in  general  neurasthenia,  eafly  exhau8ti- 
bilJty,  etc,  or  nnder  sutficient  provocation  in  some  form  of  acute  neurosis. 
There  is  no  clear  čase  of  a  normal  aubject  becoming  an  acute  maniac 
through  external  shock  and  transmitting  hia  diaease  ;  and  Bohde  s  conclu* 
sioD,  after  a  carelul  8urvey,  is  that  ali  transmissible  nervous  dlaeaaee  have 
a  germinal  origin.  As  Clouston  haa  said :  **  A  neurotic  heredity  is  seen  to 
resolve  itself  into  general  morbid  tendencies  rather  than  direct  proclivities 
to  special  diseases.'*  What  we  have  said  does  not  iraply  that  persistent 
uerve-£atigue  and  neurasthenia  in  parents  may  not  favour  the  outcrop  of 
neurosis  in  tho  oHspring,  for  the  abnormal  nervous  condition  may  through 
nutritive  disturbanoes  affect  the  germ-plasm  (as  even  Weismann  admite), 
and  the  fcetus  may  be  readily  affected  disadvantageouBly  thi-ough  the 
mother. 

(d)  The  same,  or  a  cloeely  similar  diseased  state,  may  arise  in  different 
wa7S,  and  the  heritability  will  differ  with  the  mode  of  origin.  If  the 
diseased  state  is  inborn  in  the  strict  sense,  if  it  be  the  result  of  a  blasto- 
genic or  germinal  variation,  the  probabiIity  of  tranamiasion  is  great.  But 
if  it  has  been  induced  adventitiouBly  bv  external  influenocs  the  prolia- 
bility  is  slight.  The  distinction  is  a  real  one,  but  it  is  not  alway8  readily 
drawn  in  actnal  practice.  Thus  the  dii!iculty  of  distinguishing  congenital 
deafnesB  from  that  which  is  adventitiotis  —  the  resuTt,  for  instance,  of 
variou0  infectiouB  diseaaes — may»  perhaps,  explain  why  in  E*  A,  Fay's  statis- 
tics  (3078  maniagee,  6782  cliildren),  the  percentage  of  deaf  children  in 
families  where  both  parents  were  deaf  was  8*458;  where  one  parent  ooly 
waB  deaf  the  percentage  wa8  larger,  oamely«  9*856,  Where  lujth  {mrents 
were  believed  to  be  congenitally  dejif  the  percentage  of  deaf  children  waa 
25'93l;  where  one  parent  was  deaf  congenitally  and  the  other  adventi- 
tiouaIy,  it  wa8  6538 ;  where  both  parents  were  adventitiouBly  deaf,  it  wa« 
only  2*326,  Where  one  parent  ia  congemtaUy  deaf  and  the  other  heazifi^, 
U  932  per  cent  of  the  children  were  deaf;  wbere  one  parent  waa  adventi- 
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tiously  deaf  and  the  other  hearing,  the  percenta^  wa8  2*244.  In  ahort,  it 
is  not  evident  that  adventitious  deafneas  is  inhented.  Faj^s  statistics  8how 
that  deafness  among  the  relatives  of  the  parents  inereases  verj  largelj  the 
likelihood  of  there  being  deaf  children ;  and  thej  also  seem  to  sbow  that 
consangnineous  marriages  greatlj  increase  the  probabilitj  of  the  inheritance 
of  deafness,  or  of  the  tendencj  to  it. 

(e)  In  man}r  cases  there  is  abundant  evidence  of  the  transmission  of  a 
specific  disease,  but  this  seems  alwa7s  to  be  what  the  biologist  would  call  a 
disease  of  ^erminal  or  blastogenic  origin.  Thus  we  maj  cite  a  čase  of 
hflBmorrhagic  tendencj  given  by  Klebs  (quoted  bjr  Tumer,  1889),  where  the 
dark  letters  stand  for  affected  subjects  (aH  males)-;  it  illustrates  first  a 
diffiision  and  then  a  waning  of  the  disease. 
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Homer,  cited  b}r  Klebs,  gives  a  good  illustration  in  reference  to  Daltonism 
or  colour-blindness. 
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What  has  just  been  noted  in  regard  to  specific  diseased  conditions  is 
likewise  true  of  many  abnormalities.  Polydactyli8m  has  been  traced 
through  six  generations,  and  Turner  notes  a  čase  where  a  shortening  or 
iniperfect  growth  of  the  metacarpal  bone  of  the  ring  finger  of  the  left  hand 
wa8  "  traceable  throughout  six  generations,  and  perhaps  even  in  a  seventh, 
and  was,  as  a  rule,  transmitted  alternately  from  the  males  to  the  females  of 
the  family."     Scores  of  examples  might  be  given. 

To  sum  up  this  section,  we  may  cite  four  general  conclusions  from  a 
recent  discussion  of  the  subject  by  I).  J.  Hamilton : — 

(1)  There  is  no  evidence  proving  that  diseased  conditions  of  body, 
excited  by  extemal  agencies,  using  the  term  in  its  broadest  sense,  can  he 
transmitted  hereditarily  through  generations. 

(2)  The  various  hereditary  tendencies  or  predispositions  to  disease  of 
the  hereditary  type  have  arisen  as  variations  in  the  germ-plasm. 
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(3)  These  predisposifcions  to  disease  probabljr  ext€iid  far  back  into  the 
histoij  of  the  human  race,  aiid  break  out  oiily  occasionallj  in  accordance 
with  the  law8  of  atavism.  [Others  would  8ay  that  the  great  abundance  of 
presentlj  occiirring  germiiial  variations  renders  it  unneceasarj*  to  seek  for 
aii  origin  in  the  distant  past] 

(4)  Extemal  agencies  are  merely  the  means  of  l^ringing  them  to  light. 
When  ali  is  said  there  reinains  no  donbt  that  morbiil  conditions  and 

predisiKJsitionB  are  inherited,  and  against  this  we  have  to  plače  the  proba- 
bilitj  that  relative  kamunitj  is  also  becoming  heritable.  In  the  coiirse 
of  aatural  selection,  keenest  during  the  early  year8  of  life,  tlie  less  immune 
tend  to  be  eliniinated,  and  the  standard  is  thus  raised.  Rut  in  this  atruggle, 
as  Keibmayr  has  argued,  the  most  momentous  factor  is  in  the  external 
conditions  of  function  and  environment,  for  if  these  favour  the  morbid 
inheritance  the  organism  has  to  fight  a  hattle  with  two  fronts,  which  is 
seldom  hopeful  The  hope  ia  in  the  slow  increase  of  constitutional  im* 
muoitv  on  the  one  hand  and  in  the  securing  of  whole8ome  conditions  of  life 
on  the  other,  But  another  side  of  the  problem  mast  not  be  overlooked, 
wliich  Huycraft  bas  emphasised  in  hia  Darwinisjn  and  Bmf  ProffresH — If  the 
race  elitoinates  its  own  eliminators  (the  disease  gemis)  vvhich  have  at  least 
helped  to  make  it  what  it  iš,  or  if  it  becomes  no  longer  susceptible  to  their 
eliminative  actioo,  whut  aelective  agents — even  more  discriminating,  we 
may  hope — are  to  take  their  plače  ? 

An  article  on  this  aubject  at  the  present  date  ought  to  close  with  a 
reminder  that  in  regard  to  many  problems  of  heredity  and  inheritance  we 
are  far  from  being  able  to  form\ikte  general  conclnsions,  aad  that  ihe 
hopeful  Outlook  is  not  in  theorising,  but  in  experiment,  in  the  coUection 
of  preci8ely  obeerved  data,  and  in  the  skilful  um  of  ataiistical  methoda 
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Hermafhrgditism,  in  the  strict  and  ancient  sense  of  tlie  term — the  exiflt-^ 
ence,  naiiiely,  ia  the  same  human  being  of  functionally  active  testicles  and 
ovariea — has  not  jret  been  met  with ;  the  name,  however,  je  applied  to  the 
cases  in  %vhich  glands  anatomicallj  ovaries  and  glands  anatoiiiicallj  testicles 
have  been  fonnd  in  one  individual,  or,  much  more  commonly,  to  the  cases 
in  which  the  trne  sex  is  masked  or  rendered  dubious  by  the  exi8tence  of 
malforniations.  There  are,  therefore,  two  distinct  groups  of  cases,  the  first 
of  which  contains  the  anatoniically  trne  hermaphroditea  (hermaphrodLtianius 
verna),  while  the  second  inclndes  the  individiials  of  doubtful  sex  (herma* 
phroditismiis  spuriiis).  Of  these  two  groups  the  latter  contains  by  far  the 
majority  of  the  reported  cases  which  have  come  to  the  test  of  the  post- 
mortem  room  table  and  the  microsc-ope.  ^M 

True  heTmaphrodUism  maj  be  of  three  kinds — lateral,  bUateral,  ana™ 
iinilateraL  Lateral  hermapliroditism  maj  be  defined  aa  the  presence  of  an 
ovarj  on  one  side  of  the  body  and  a  testicle  on  the  other,  and  of  this  it  is 
claimed  that  some  certain  cases  have  been  met  with,  With  regard  to  that 
reported  hj  Cramer  in  1857,  it  is  stated  that  there  exiated  a  rudimentarj 
uterns  and  vagina  along  with,  on  the  right  side,  a  normal  ovary,  paro- 
varium,  and  tube ;  and  on  the  left  aide  a  tube,  parovarium,  and  a  supposed 
testicle  lymg  in  the  scrotal  sac.  As,  however,  the  microscopical  appearances 
of  the  last-named  body  are  not  given,  it  ia  as  reasonable  to  regard  it  as 
a  herniated  ovary.  Schmorrs  čase  is  better  establisbed :  it  was  that  of  a 
hypo«padiac  individual,  22  years  of  age,  in  whom,  after  operation,  a  small 
8weUiDg  appeared  in  the  left  groin,  which,  when  excifled,  was  found  to  be  an 
ovary ;  the  patient  died,  and  at  the  autopsj  it  was  discovered  that  there 
was  a  uteruB  bicornis,  and  on  the  right  side  a  testicle  with  a  nidimentarj 
epididymia  in  the  scrotum.  Of  biiateraJ  hermaphroditismus  verus,  which 
maj  be  defined  as  the  presence  of  both  an  ovary  and  a  testicle  on  both  sidea 
of  the  body,  it  must  be  regarded  as  doubtful  whether  a  weU -establisbed 
instance  bas  yet  been  reported.     In  Heppner*8  čase,  a  premature,  and,  in 
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other  way8,  malformed  infant,  the  extenial  organa  were  those  of  the  female ; 
Vfhile  internaUj  there  were  a  rudimentrj  uterus,  a  nidimentary  vagina,  a 
normal  ovary,  parovaritim,  and  tube  on  both  sidefl,  and  near  to  each  ovary 
a  body  containing  tubules  running  towards  the  hilum,  and  supposed  to  be 
a  testicie,  Unilateral  true  hermaphroditism  muat  be  very  mre ;  in  it  there 
are  siipposed  to  be  a  testicle  and  an  ovary  on  one  side  of  the  pelvis,  and  a 
testicie  or  an  ovarj  or  neither  on  the  oppoaite  side.  Blacker  and  Lawrence 
claim  to  have  deacribed  the  oiily  well-aufchenticated  and  genuine  caae  of 
hermaphroditismus  verus  nnilaterahs ;  but  it  is  to  be  remembered  that  it 
wa8  in  a  fcEtua  and  not  in  an  adiilt.  The  feetus  wa8  well  forrned  save  for 
the  genitalfi ;  there  waa  a  uterus  unicornis,  a  normal  tul^e  and  ovary  on  the 
right  aide,  and  on  the  left  side  an  ovo-teatis,  with  a  vas  deferens  and  epi- 
didymis.  Of  coiirse,  the  whole  importance  of  the  caee  rests  upon  the 
demonstmtion  of  the  so-called  ovo-testis ;  it  is  claimed  by  the  authors  that 
the  gland  on  the  left  aide  wa8  double  in  natnre,  that  one  part  of  it  wa8 
ovarian  and  the  other  testicular.  The  mieroscopical  appearancea  ahow  that 
in  one  part  there  were  cell-cohimns  and  Graafian  folhcle^  with  a  large 
amount  of  stroma,  while  in  the  other  were  tubiile^  hlled  with  cells,  fomiing 
at  the  hilum  a  rete-like  stmcture.  Manifestly  it  becomea  very  dilficult  to 
decide  as  to  the  nature  of  a  gland  like  the  testicle  or  ovarj,  which  in  early 
fcetal  life  is  bo  similar  in  str uc ture;  airested  development  of  the  testicle 
might  leave  a  gland  not  unlike  a  poorly  developed  ovary. 

Pseudo-kermaphroditism,  or  herniaphroditiemua  spnriiis,  is  much  lesa 
rare  than  the  trne  form ;  and  the  explanation  is  to  be  found  in  the  embryo- 
logy  of  the  genitals,  Faeudo-hemiaphrodites  are  tienally  individuala  in 
whom  a  part  of  the  organogenic  scaffolding  of  the  genital  organa,  which  is 
couimon  to  both  8exe8,  persista  inatead  of  atrophying ;  thus  in  Tnale  pseudo- 
hennaphrodites  there  may  be  fonnd  coexisting  the  testicles  and  a  uterus  and 
tuhes,  the  Miillerian  ducts  which  ought  normally  to  have  atrophied  having 
fieraisted.  Bul  there  is  never  a  stage  in  the  embryo  in  whi€h  the  scaffolding 
of  tioth  ovaries  and  testieles  exiat8 ;  benee  the  nirity,  perhaps  the  imposei- 
bitity,  of  true  hermaphroditism.  The  other  form  of  spurioua  hermaphro- 
ditism, pHeudo-hemiaphroditismus  femininus,  includes  the  cases  in  which 
an  individual  with  ovariea  (a  woman  therefore  in  reality)  haa,  through 
adhesion  of  the  labia  pudendi,  hypertrophy  of  the  clitoris,  and  a  hirsuta 
development  on  the  foce,  taken  on  the  extemal  appearancea  of  the  male. 
This  form,  or  gynandry,  as  it  ia  sometimes  called,  is  not  ao  common,  and 
does  not  carry  with  it  the  same  social  dangers  as  pseudo-hermaphroditismuB 
masculinua  or  androgyny ;  it  requires  no  further  deacription. 

Male  pseudo-hermaphroditism  may  be  of  three  kinds.  It  may  be  in- 
tern-al,  wben  there  are  testieles  in  aasociation  with  extemal  genitals  of  the 
male  type,  and  a  uterus,  vagina,  and  even  tubes.  It  may  be  external,  when 
there  are  testieles  along  with  female  external  genitals  and  a  feminine  build 
of  body.  Finally,  it  may  \m  compkte,  when,  in  addition  to  testieles,  there 
is  a  uterua  with  tubea  and  erternal  genitals  resembling  the  female  type. 
The  commonest  form  met  with  ia  that  in  which  there  ia  acrotal  hypoepadias 
(the  urethra  opening  at  the  bose  of  an  imperforate  and  stunted  penis),  non- 
descent  or  incomplete  deacent  of  the  testieles,  and  want  of  union  of  the  two 
halves  of  the  scrotum  in  the  middle  Une.  The  resemblance  to  the  female 
type  may  be  intensified  by  the  presence  of  a  vulvar  of  rather  a  vestibular 
oaoAl  of  no  great  depth,  but  simulating  the  va^in^  orifice^  and  sometimeB 
poMoefling  a  hymeneal  membrane.  8uch  individuak  are  uBnally  registered 
at  birth  as  females^and  it  is  only  when  puberty  arrives  that  the  non-uppear< 
uoe  of  the  menses,  and  the  development  of  bair  ou  the  foco  and  chest,  along 
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with  other  secondary  male  characters,  throw  doubt  on  the  real  86x  of  th€ 
per«on,  and  iiiay  lead  to  a  medical  exaniiiiation.  In  the  absence  of  such 
an  €xamination  it  may  unfortimatelj  happen  that  the  hypospadiac  man  is 
married  aa  a  woman,  and  Neiigebauer  has  reported  a  number  of  cases  of 
this  occurrenc«.  As  in  ali  other  malformations^BO  in  this,  family  prevalence 
(the  oecurrence  of  more  than  one  čase  in  the  eame  family)  may  be  met  with, 
and  both  Croom  and  Chiarleoni  have  given  detaila  of  aupposed  sisters  who 
tiirned  out  to  be  h)'po8padiac  brotliers.  In  order  to  avoid  the  awkward 
consequence8  which  may  and  do  follow  such  erroneoua  declarations  of  Bex, 
Lawson  Tait  lias  advised  that  when  any  doubt  as  to  Bex  exists  at  the  tirne 
of  birth  the  ehild  should  be  brought  up  as  a  boy ;  if  this  be  done,  tlie  risks 
of  error  and  the  dangers  resulting  from  it  are  much  diminished,  for  male 
pseudo-hermaphrodites  aro  more  common  than  female,  and  indiridnala 
rearetl  as  malea  are  less  likelj  to  enter  the  married  state  in  ignorance  of 
their  trne  sex*  Castration  has  been  suggested  and  e^irried  out  in  some 
instanees,  but  it  is  of  doubtful  justifiability ;  redeclaration  of  8ex  is  attended 
with  many  dithculties,  m  was  abundantly  shown  in  Croom*8  caaes ;  but  it  is 
8urely  preferable  in  most  caaes  to  surgical  procedures, 

LITERATURE.  ^ScHMDRL.  Arch. /,  paih,  AiuU,  u,  FhydoL  vol  cxiii.  p.  22§,  1888.— 
Heppnek,  ArcK  /  Atvat,^  Phy9ioL,  n.  missensck  Med,  p.  679,  1870.— Blackkr  And  Law- 
EENCE.  Trans,  Ohd.  Soc  Lmui,  vol  xxviii,  p.  265,  1896."NKiiOEBAiTEm.  Ce^tlrM,  f,  Qyiiiik, 
vol.  ixiii.  p.  &02,  1899.— Crodm.  Tra^is.  Edinb,  ObsL  Soc.  xxiv.  p.  102,  1899.— Chiarleoni. 
(I^n^lo^e,  vol.  v.  p.  56,  1900. 
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A  HERNIA  (<pws  =  a  branch)  maj  be  defined  as  the  protrusion  of  any  viacua 
throiigh  an  abnormal  opening  in  the  walls  of  the  cavity  containing  it.  In 
general  use  the  word  '*  heraia "  is  tacitly  understood  aa  refemng  to  an 
abdominal  hernia.  j 

lo  an  abdominal  hernia  the  viscus  generallj  derives  a  complete  covering 
from  the  peritoneum,  aud  remains  always  covered  by  the  ekiii.  There  are 
certain  regions  wliieh  from  their  anatomical  confinDation,  from  congenital 
incompletenesa  of  development,  or  from  both,  are  especiaOy  prediaposed  to 
the  oecurrence  of  hernia.  These  are  the  inguinal,  femoral,  and  umbilicaL 
Hernial  protnisiona  iiiay  alao  occnr  in  the  following  eituations: — at  the 
obtnrator  foramen,  in  the  perinsBum,  at  the  sciatic  notch ;  in  the  lumbar 
region  and  at  the  linea  alba  or  any  portion  of  the  anterior  abdominal  vvall. 
Ali  such  herniae  are  known  as  eMenml,  in  contrast  to  the  inUrnal,  \vhich 
occur  within  the  peritoueal  cavity,  generally  into  certain  pre-existing  peri- 
toneal  tbssoe. 
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^^  A  hernia  cOEsista  of  (a)  the  siic,  (b)  the  contenU,  (c)  the  coverings. 

'  (a)  The  Sa^  conaista  of  peritoneuni  continuous  with  and  derived  from 
tlie  parietal  peritoneum.  As  a  general  nile  the  sac  is  complete,  but  in 
cerUin  caaes,  Ibr  example, "  extraperitoneal  **  cy8tocele,  it  may  be  abaent, 

I  and  in  others,  such  as  "  paraperitoneal "  cjstocele^  it  may  be  incomplete. 
Two  ibrms  of  sac  are  recognised  : — 

I.  The  Congenital,  and  I L  The  Acqnirei 

I*  The  Congenital  Sac  reeults  from  the  want  of  closui-e  of  pentoneal 
processes  normal  in  the  fcetus,  Such  are  the  processus  va^hialis,  the  camil 
of  Nuck,  and  the  peritoneiil  protrusion  at  the  umbilkus.  Theee  will  be 
8ub6eqiiently  referred  to  in  detaiL  Some  forma  of  aac  produced  by  the 
traction  of  an  aberrant  attachmeot  of  the  gubernaculum  must  ako  be  con- 
aidered  as  congenital.  Such  is  the  aac  of  an  infantile  hernia,  and  such, 
probably,  m  the  sac  formed  from  one  of  tlie  pouches  of  Kokitanaky. 

I I.  The  Acquired  Sdc,  in  itB  eiirliest  stage,  is  represented  by  a  mere  laxity 
or  bulging  of  the  parietal  peritoneum.    Then  at  a  certain  point,  the  intemal 

I  abdominal  ring,  for  example,  a  dimple  ia  formed  which,  gradnally  deepening, 
forum  a  tube-like  procesa  Iying  in  the  inguinal  cumiL  The  orifice  of  com- 
munication  with  the  peritoneal  cavity  is  novv  tlie  wideat  portion  of  the  sjie. 
As  the  tube-like  structure  gnidually  eli>ugates  it  reaches  the  upper  part  of 
the  serotum,  aud  there,  relieved  of  preasure,  expand8  readily  and  rapidly, 
and  becomes  spheiic-^d  in  ahape.  To  »ome  extent  tlie  increase  in  size  of  the 
fiac  may  Ijc  the  reault  of  the  dragging  down  of  peritoneum  from  the  iliac 

[  fossa,  but  it  ia  largely  due  to  the  inherent  caimcity  for  ezpansion  uoder  a 

I  procesa  of  atretchuig  possessed  by  the  serous  membrane.  The  upper  end 
yiiig  witbin  the  caual  is  then  the  narrowe8t  portion  of  the  sac,  and  is 
kBown  as  the  ne^k,  the  expanded  lower  end  being  koovvn  as  the  furuius. 
During  the  Ume  of  the  progreaaive  enlargement  of  the  sac  adheaions  form 
hetween  it  and  the  atructurea  immediateiy  exterQal,  80  that  wlien  the  aac 
bas  reached  even  a  moderate  size  it  is  fixed,  and,  exc€pt  under  unusual 
circumetances,  irreducible,  The  neck  of  the  sac  ia  genenilly  de^ribed  as 
,  being  thrown  in  to  folds  which,  from  irritative  inllamrnation,  adhere  to  one 
^  another,  and  result  in  the  formation  of  a  conatriction,  a  thick  tibrous  band, 
at  the  abdominal  orifice.  Such  a  condition  ia  certajnly  rare.  Since  the 
introduction  of  the  operationa  of  Baasini  and  Halst^d,  vvhich  impose  uix)n 
the  surgeon  the  nece8aity  of  opeuing  up  the  inguinal  canal  and  laying  bare 
the  ni<!k  of  the  sac,  it  haa  been  noticed  tliat  even  if  any  pleata  are  preaent 
at  the  abdominal  orihce  they  untbld  themaelves  as  soon  as  the  external 
pressure  ia  i*eUeved  In  not  a  few  cases,  hovvever,  the  sub-peritoneal  tissue 
ia  thicker  at  the  neck  than  elsewhere.  and  by  a  local  condtnsation  may 
form  a  tibrous  ring»  but  such  thickening  does  not  U8ually  aiTect  the  peri- 
toneum. 

In  most  cases  the  interior  of  the  sac  ia  cenite  amooth,  but  occasionally 
adhesions  may  form,  as  the  result  of  infIanimatory  procofises,  and  give  tim 
to  irr©ducibiUty  of  the  hernia. 

If  the  adheaiona  attect  the  mouth  of  an  empty  hemial  aac  and  result  in 
it«  eloaure  there,  or  if  a  plug  of  omentimi  adhere  in  tlic  neck  of  the  sac 
and  eflectuall)'  block  the  orihce,  tiuid  ma^  acoumolate  in  the  interior  of  the 
eac  HO  cut  otf  and  a  hydrocdt  vf  tke  hemial  tac  results* 

The  sac  waU  is,  in  most  example8,  of  the  same  appearanoe  and  thickness 

I M  the  |)eritoneum  from  which  it  is  derived.      In  old-standing  herniie, 

especial]y  if  an  ill-fitting  truss  or  one  ex6rting  ill-regulated  pressure  hos 

beon  wom«  the  sae  uriU  be  found   thickened,  tough,  tibrous,  or  almost 

cartiUginous  in  denaity. 
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(6)  Tlie  Contents, — Anj  of  the  abdommal  organa,  includiiig  the  pancreas, 
may  be  present  in  a  hernial  sac,  but  in  manj  of  the  operationa  undertaken 
for  the  radical  cure  the  sac  is  found  emptjr.  The  most  usual  content  is 
probablj  the  ileum,  then  the  omentum,  and  the  jejunum.  The  large 
inteatine,  especiallj  the  Bigmoid,  is  not  infrequently  seen.  The  omentum 
generallj  lies  in  front  of  the  intestiiie  if  both  are  present.  It  eshibits  a 
marked  disposition  to  the  formation  of  adheeiona  to  other  structurea  con- 
tained  within  the  sac.     Adhesions  present  in  a  hernial  sac  may  run 

1.  Betw6en  one  portion  of  the  sac  and  another, 

2.  Between  omentum  and  the  sac, 
3*  Between  omentum  and  intestine, 

4.  Between  intestine  and  intestine, 

5.  Between  intestine  and  the  sac. 

The  last  are  decidedly  rare.  A  thin  tag  of  omentum  adhererit  to  the  neck 
of  the  sac  is  frequently  found  on  lajing  open  the  inguinal  canaL  Unless 
the  portion  of  the  sac  in  the  inguinal  canal  be  freelj  opened  up,  these  little 
tags  or  threads  of  adherent  omentum  are  apt  to  be  overlooked.  A  peraist- 
ing  adhesiou  of  such  a  kind  is  not  improbably  a  potent  factor  in  the  recur- 
rence  of  a  hernia  aftcr  operation. 

The  omentum  undergoes  cerfcain  changes  when  it  has  been  for  any 
length  of  time  in  a  hernial  sac.  It  becomes  thickened,  tough,  fibrous  and 
brawny,  and  in  a>me  instances  considerablj  iitcreased  in  bulk,  forming  then 
a  hard  globular  masa  connected  with  the  intra-abdominal  portion  by  a 
more  or  less  narrowed  pedicle,  CjBts  may  form,  or  a  calcareous  deposit 
oceur,  or  rarely,  malignant  disease  or  tubercle  develop*  A  second  spurioua 
sac  may  be  Ibrmed  by  a  complete  envelopment  of  the  gut  in  the  sac  by  a 
thin  and  etretched  omentum.  Holes  or  gaps  in  this  structure  have  allowed 
bowel  to  pasa  through  them,  and  strangulation  has  thereby  resulted.  K 
intestine  alone  is  present  the  hemia  ia  known.  as  an  enterocele,  if  omentum 
alone  as  an  epiplocele,  if  both  as  an  entero-epiplacde.  If  only  a  portion  of 
the  wall  of  the  intestine  is  included  in  the  sac  the  condition  is  known  aa  ^J 
partial  enterocdc,  or  Richter*s  Hernia.  This  is  most  frequent  in  femoral^^B 
hernia,  A  bernia  of  MeckeVs  diverticulum  is  known  as  LiUre*s  Hernia  ^* 
(not  Littr^,  as  frequently  written).  Other  adventitious  bodies  are  occasion- 
ally  found  in  hernial  eacs,  the  commonest  of  these  being  formed  from 
detached  appendices  epiploicae,  or  taga  of  omentum  wbich  become  coated 
with  a  thin  tunic  of  fibrous  tisaue. 

(c)  The  coveriTigs  of  a  hernia  naturally  vary  with  the  region  in  wMch 
the  rupture  exist8,  but  in  the  same  region  the  conditions  presented  may 
vary  conaiderably.  Thus  in  the  inguinal  region  a  small  hemia,  especially  a 
reoent  one,  which  has  not  suliered  the  presaure  of  a  trusa,  wili  reveal  on 
examination  ali  the  layers  recognised  by  the  anatomist.  In  an  older, 
larger  hernia,  where  the  akin  is  thickened  or  chafed  by  the  wearing  of  a 
trusa,  the  layera  are  indurated,  fiised,  and  not  clearly  separable.  In  the 
umbilical  region,  owing  perhapa  to  unrestrained  bulging  on  the  part  of  the 
contents,  the  akin  becomes  thinned,  shiny,  and  almost  translucent  In  not 
a  few  eaaes  ulceration  from  pressure  or  friction  may  extend  widely  and  lay 
bare  the  eac  and  ita  contents. 


M 


CatJSATIOH  of  HlENlA 

The  causes  of  hernia  are  many.     There  ia  no  single  determining  factor 
The  difficulty  is  not  to  explain  the  occurrence  of  hernia,  but  rather  to 
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iindetBtand  bow  anj  human  being  goes  through  a  reaeonable  length  of  life 
without  sutferiiig  frorn  ruptare.  It  is  olmost  impoasible  to  find  any  subject 
in  the  post-mortem  room  of  which  it  is  justifiable  to  saj  tbat  in  him  or  her 
a  condition  of  hemia  might  not  very  readilj  have  exiateA  In  ali  bodiea 
one  or  more  of  the  "  cauaea "  are  present  For  convenience  of  deacription 
the  various  eonditions  leading  to  hemia  maj  be  con&idered  as  predisposing 
and  exciting,  or  determining. 

Fredisposing  Causes. — 1.  Bejond  que8tion  the  most  frequent  of  these  is  a 
congenital  aberration  of  development     Such  aberration  may  afloct : — 

(a)  The  Vaginal  Process. — This  offshoot  from  the  peritoneal  cavity  may 
remain  patent  or  may  undergo  otily  partial  closiire.  The  "  phjsiological 
fuaion  "  leading  to  the  obliteration  of  the  process  l>egin8  earlier  and  procaeds 
more  rapidlj  on  the  left  fiide,  Congenital  hernia  and  similar  fonns  of 
hernia  are  therefore  more  commonly  notieed  on  the  right  side.  Probably 
the  partial  or  complete  want  of  closure  of  the  process  and  the  conB6quent 
forma tion  of  hernia  is  tar  more  freqiient  than  is  generaUj  conceded. 

(ft)  The  DescefU  of  the  Testis, — Any  of  the  forme  of  retention  or  ectopy  of 
the  testicle  8tTongly  predispose  to  hernia. 

(e)  The  Guhenuieuium. — Irregular  attachments  of  the  gubernaculum 
may  puli  down  into  the  ecrotum  accesaory  sacs,  as  in  infantile  hemia.  The 
pouches  of  Eokitaneky  seen  in  the  peritoncnm,  near  the  internal  abdominal 
ring,  may  also  be  formed  in  thia  manner»  The  deacent  of  a  congenital 
caecocele  is  indueed  by  traction  of  the  gtibernaculunL 

(d)  The  Abdominal  IVaiL — Congenital  gaps  maj  ezist  at  the  xmibilicufi 
or  at  any  portion  of  the  linea  aiba,  Congenital  weakneas  of  the  lower  part 
of  the  abdominal  wall,  assodated  more  especially  with  retention  of  the  teatis, 
is  reeognised  by  Mat*xeady. 

2*  HeTtdity, — The  children  of  hemiated  parents  are  more  likely  than 
others  to  snfler  from  hemia,  Macreadj,  who  has  especiallj  inveatigated 
this  point,  eonclndes  that  "  inheritance  is  an  agent,  though  perhaps  a  remote 
agent,  in  the  prodnction  of  hemia,  and  that  the  influence  of  the  two  8ex6S 
is  nearly  equal.*' 

3,  Stx. — AM  writers  are  agreed  that  malea  are  affected  more  frequently 
than  femalea  According  to  Macready  the  following  are  the  percentagee : — 
Male  inguinal^  833;  female  inguinal,  8*5;  female  femoml,  5*9;  male 
femoral,  21, 

Age, — Hemia  may  be  met  with  at  any  age.  In  childhood  and  early 
yoiith  congenital  cauBes  are  at  work.  During  the  first  year  of  life  an  ex- 
traardjBurily  large  number  of  ruptures  are  seen,  Then,  year  by  year,  fewer 
until  pubertj.  From  poberty  till  the  termination  of  the  most  active  period 
of  phy8ic4il  Ijfe,  at  or  about  tifty  year8  of  age,  the  number  steadily  inciBaaefl^ 
but  after  the  latter  period  gradually  declines. 

5.  W€akne$&  of  the  Abdominal  WalL — In  addition  to  the  congenital 
laxity  alreadj  referred  to,  there  may  alao  be  an  acquired  feebleneas  of  the 
muaciea  In  many  caaea  of  inguinal  hemia,  e8pecially  in  adults  and  old 
people,  latcral  bulgings  of  the  abdominal  waU  betweeu  the  outer  edge  of  the 
rectuB  and  Pouparts  ligament  are  seen  when  the  patient  is  standing* 
There  may  be  alao  a  oentrol  bul^g  of  the  two  recti,  and  the  amieaianoe  oif 
V€fUre  d  triple  sailUe  of  Malgaigne  is  presented.  Any  form  m  mjuij  to 
the  anterior  abdominal  wall  may  result  in  the  weakeninj{  of  the  damaged 
arca  and  the  protrufiion  of  a  viscus  throiigh  it.  A  štab,  an  incision  made 
during  an  operation,  or  a  blow  leading  to  ruptuie  and  sube4)quent  atrophy 
of  the  muBcle  ("  Guthrie's  Hemia  *')  may  aU  originate  a  hemiAl  awolling. 
The  rapid  wasting  of  a  large  depomt  of  fat,  the  waBting  aaaociat«d  with 
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old  age  or  with  acute  illuess^  May  leave  the  abdommal  waU  incapable  of  re- 
sisting  pressure  froni  vvithio.  Partiirition,  ovarian  tumours,  ascitic  effusion 
may,  )jy  thc  dieteDBion  they  cause,  result  in  a  weakemng  and  a  laxity  of 
the  whole  parieties. 

The  importanoe  to  be  attached  to  the  hypoga8tric  hulgings  has,  I  believe, 
beeii  eonaiderably  overestimated  by  Mr.  Lockwci€d,  He  remarks:  "This 
bulging  alway8  aocompaniea  acqiiired  hernia,  and,  I  believe,  precedea  it8 
accurrence."  Because  of  this  general  laxity,  Mr,  Lockvvood  furfcher  teaches 
that  *'curative  operations  upon  acquired  hernia  ai-e  to  be  avoided."  It 
Beems  to  me  that  tliis  ia  an  exaggeration  bobh  of  the  frequency  of  the  con- 
dition  and  of  the  severiLy  of  it  in  relation  Lo  operative  treatment.  Mr, 
Treves  remarks:  "  In  any  but  aged  or  broken-down  siibjectH  this  enfeebled 
CM^ndition  of  the  belly*wall  can  l>e  greatly  iniproved  or  even  overcome  by 
aiiitable  exercise  of  the  abdominal  muscles,"  a  statement  wliich  I  have 
*verilied  on  several  occasiouH, 

6.  Tk€  Co7idiMon  of  ihc  Meseittertf, — The  normal  mesentery  ie  of  sufficieofc 
length  to  permit  of  the  entrance  of  the  bowel  in  to  an  ingiiinal  or  a  femoral 
sac.  An  elongation  of  the  me8entery  is  consecntive  to  hernia,  and  not,  as 
waa  generally  supposed,  the  initial  and  responsible  defect*  Lockwood  has 
8hown  that  "in  undonbted  cases  of  acquired  hernia,  the  length  of  the 
ine.sentery  is  the  same  as  in  imruptm^ed  pcople  of  the  same  age."  As  age 
progresses,  the  normal  attachment  of  the  meaentery  to  the  posterior 
abdominal  wall  becomes  altered  by  the  gliding  downward8  of  this  strnctnre. 
In  its  descent  the  other  abdominal  viscera  accompaoy  the  meBentery  in  what 
Lockwood  terma  a  compound  "  prolapse  of  the  mesentery/*  A  profile  view 
of  the  abdomen  of  a  patient  affectal  with  this  condition  ahow8  a  tlattening 
or  an  excavation  above,  and  a  biilging  below,  the  umbilicus,  Such  a  state 
natorally  predisposes  very  8trongly  to  the  onset  of  a  ruptiire,  und  if,  at  the 
stime  tirne,  the  abdominal  %vall  is  lax  and  enfeebled  a  hernia  is  certain  to 
occur.  The  two  conditions  are  not  infrequently  associated,  and  Lo<5kwood 
believes  that  both  are  the  eKpresaions  of  a  general  tiasne  deterioration,  A 
rupture,  he  writeB,  ia  "  in  many  cases  the  local  manifestation  of  a  wide- 
spread  tissne-change/' 

Exciting  or  DeUrimimig  Causes, — The  immediate  cause  of  a  hernia  is 
any  condition  vvhich  increases  the  intra-abdominal  pressure, 

1.  Effori  m  the  most  frequent  of  these*  In  the  lifting  of  heavy  weights, 
in  straining  on  coughing  or  on  defcecatiou,  or  on  mictnrition  when  strictnre 
or  proetatic  enlargement  exiate,  a  strain  is  pnt  npon  the  abdominal  muacles 
and  the  cavity  enclosed  by  them  is  lessened.  In  cliildren,  a  tight  prepnce, 
a  stone  in  the  bladder,  intestinal  irritation  from  bad  feeding  or  from  worm8 
and  ao  forth,  prodnoe  persistent  straining.  Certain  occnpations,  involving 
he£ivy  work  in  cerUiin  postures,  thns  determine  the  occurrence  of  hernia* 
In  general  it  may  be  said  that  thoae  trades  demanding  the  most  severe 
exertion  show  the  highest  proportion  of  ruptured  persons. 

2>  Intra-abdominal  pressure  may  be  increased  by  the  gi-o^vth  within  the 
cavity  of  any  form  of  tnmour,  or  by  the  accumnlation  of  llnid  in  large 
quantities.  The  bowel  may,  in  this  manner,  be  forcibly  and  powerlully  0X* 
pressed  into  a  hemial  sac,  even  when  the  piitient  ia  bedridden. 


The  Conditions  of  a  Hernia 

A  hernia  may  be  reducible,  irreducible,  incarcerated,  inflamed,  or  strangu- 
lated. 

Rbducible  Hehkia. — SymptQm&. — A  patient,  the  snbject  of  a  reducible 
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hemia  of  b1ow  formatioD,  will  complain  (offcen  before  any  evidence  of  the 
hernia  h  present)  of  a  aense  of  weight,  imeaainess,  aching  or  discomfort  in  the 
afiacted  regian,  This  is  especiallj  noticeable  after  exertion,  and  is  relieved  by 
reet.  There  is,  however,  a  marked  diflerence  in  individuals  in  this  regard.  It 
is  no  uncommon  thing  to  see  a  workman  going  about  his  daily  task  uncon- 
cerned  by  the  presence  of  a  gradualJy  enlarging  ruptnre.  On  the  other  hand, 
a  bubonocele,  trivial,  aod  quite  inconspicuous,  will  give  rise  to  complaints 
of  eerious  disablemenL  After  a  tirne  there  may  be  evidence  of  intestinal 
diaorder,  colicky  pains,  generaUy  referred  to  the  umbilicus  or  thereabouts, 
and  djBpeptic  troiible*  Constipation,  e8pecially  if  the  colon  is  involved  in 
the  hernia,  may  be  a  prondnent,  and  is  occaaionally  the  chief,  8ymptom. 
LosB  of  appetite,  nausea,  and  general  intestinal  discomfort  may  from 
tirne  to  ti  me  be  observed,  and  are  the  more  readily  produced  by  errors 
of  diet,  which,  under  normal  conditions.  would  not  be  visited  with  punisb- 
ment. 

Signs. — A  reducible  hemia,  wherever  occurring,  gives  riae  to  a  aoft 
rounded  8welling,  generally  smooth  on  the  gurface  and  regular  in  outline. 
On  the  patient  aasuniing  the  ereet  posture,  or  on  straining  or  coughing,  the 
hemia  descendSi  or,  if  already  dawQ,  under^oes  such  an  iucrease  in  size  as 
g  i  ves  rise  to  an  expanaile  impulae.  This  "  imptdše  on  coughing  "  is  present 
in  ali  hernias,  except  the  strangulatetL  It  is  moet  distinct  in  enterocele, 
less  so  in  epiplocele,  especially  if  irreducible,  and  least  so  in  obstructetl 
hernia. 

When  intestine  is  present,  the  tunionr  ia  quite  soft  and  elastic  and  tym- 
panitic  on  percussion  if  of  moderate  or  large  size*  Oii  applying  an  even 
pressure  to  the  tiimour  it  gradaally  lessens  and  eventnally  disappears 
within  the  abdomen,  undeTgoing " redtiction"  If  gas  and  fluid  are  together 
present  a  bubbling  sound  will  be  elicited  by  the  pressnre  and  move- 
ment;  on  the  reduciion  of  the  last  inch  or  two  of  the  bowel  there  is  a 
feeling  as  thongh  the  gut  %vere  being  drawn  away  firorn  one's  fingers; 
theee  two  signs  coostitute  the  eharacteristic  "  alip  and  the  gurgle  *'  of  an 
enterocele. 

When  omentum  is  within  the  sac,  it  lies,  as  a  general  rnle,  in  front  of  the 
bowel  The  hernia  is  then  not  so  smooth,  feeling  perhaps  knotted,  lumpy, 
iitid  irregular.  Eeduction  is  slower,  and  there  is  neither  slip  nor  gurgle. 
When  the  omentum  descends  again  it  does  so  8lowly,  oozing  out  of  the 
abdomeu  evenly  and  regularly, 

Taxis. — For  the  reiluction  of  a  hernia  a  epecial  mauipulation,  taxU,  is 
employed.  The  patient  is  lying  upon  the  back,  If  the  hernia  is  inguinal 
or  femoral  the  pelvis  may  be  raised  by  one  or  two  piUow8  and  the  thighs 
8lightly  flex6d  The  neck  of  the  sac  in  an  inguinal  hernia,  ibr  example,  is 
suiTounded  by  the  thumb  and  fingers  of  the  left  hand,  and  pressure  is 
applied  by  them  downwar(b  towards  the  fiiudus  to  free  the  neck  and  to 
ensure  that  force  applied  by  the  right  hand  at  the  fundus  does  not  lose 
iteelf  in  expandiDg  the  neck  and  the  upper  part  of  the  sac. 

Ikreduciblk  Hei^nia. — An  irreducible  hernia  is  one  in  which  Uicre  ia 
an  impediment  to  the  retum  of  the  bowel  within  the  abdomen.  Irreducilnlity 
entails  a  likelihood  of  other  and  more  serious  compUcations,  inflammatioD, 
incarceration,  and  strangulation. 

The  causes  of  irrcducibilitj  are : — 

(1)  Adhfmonš  tdthin  tke  Sac, — Theae  in  the  majoritv  of  casos  impUoale 
the  omentum,  and  one  finds  tharefnre  that  00  per  cent  ot  irreducibla  bonune 
m  epiplocele«.     Ad'  *lve  any  of  the  contento. 

(2)  Changei  in  r  ^nU. — The  omentum  or  me§mUitf  tiiay 
YOL IV  82 
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increase  in  bulk  from  a  deposit  of  fat.     Cjsta  in  the  omentmn  or  mesenterjr  r 
tumours  of  the  bowel,  simple  or  malignant ;  tubercular  deposits  in  the  sac  or 
ita  contentB ;  have  ali  been  obsen^ed  as  cau&ea  of  irreducibilitj. 

(3)  Large  size  of  the  Hernia. — Doring  the  coiirse  of  years  a  hernia  majj 
undergo  Bteadj  increase,  until  there  is  Diore  in  bulk  outside  than  inaide  the 
abdomen,  The  abdominal  parietes  natoraUj  accommodate  themselvea  to 
the  altered  conditions,  and  at  the  last  caonot  jield  to  a  degree  permitting 
repkcement.  The  hernial  contents  suffer  from  **  j}i^rie  de  droit  de  domicile^*' 
as  Petit  verj  aptlj  expres8ed  it.  In  10,000  casea  Berger  found  this  the 
cause  of  irreducibiUtj  in  122,  In  men^  inguinal  herniae  are  affected;  il|H 
wonien,  nmbihcaL  ^M 

The  s^mptoms  and  signs  are  those  of  a  reducible  hemia  with  the 
exception  of  the  fixity  of  the  whole  or  some  portion  of  the  hemial  pro- 
trusion,  IrreducibiUtjr  by  keeping  open  the  inguinal  canal  invitea  and 
enconrages  tho  descent  of  fnrther  portions  of  the  bowel  or  omentum,  Im- 
pulse  on  coughing  is  present,  though  not  so  clearly  as  in  a  reducible  hernia. 
Intestinal  worry  is  often  trouhlesome,  and  the  transverse  colon  e8pecially 
niay  Bufler.  SyMptom9  are  decidedlj  more  aggresaive  than  in  a  hernia^i 
capable  of  easy  reduction.  Irredueibilitj  is  not  necesBarily  a  permanen^jH 
attribute,  ^^ 

TreatmtnL-*A  hernia  who8e  irreducibility  is  recent  may  hy  appropriate 
treatment  be  not  infreqiiently  returned  within  the  abdomen. 

Confinement  to  bed,  reatricted  diet,  careful  regulation  of  the  bowels,and 
the  application  of  steadj  even  pressure  by  an  elastic  bandage  with  occasional 
efiForta  at  taxis,  have  met  with  fair  success,  If  the  patient  will  not  submit 
to  stringent  regulatious,  mnch  good  may  be  done  in  inguinal  hernia  by 
Kingdon'8  tniss.  This  is  in  the  form  of  a  "hinged  cup"  and  exerts  a 
8teady  preaeure  on  the  herniated  masa  \a  a  direction  opposed  to  that  of  its 
descent.  It  must  be  worn  night  and  daj,  and  it  possesees  the  "great 
advantage  that  it  enables  a  man  to  continue  at  his  work  whilst  his  rupture 
is  under  procesa  of  treatment/'  In  138  cases  recorded  by  Macready,  re- 
duction waa  efiected  in  88,  sometimea  in  a  few  daje,  sometimes  in.  two  or 
three  year8,  Wben  reduction  is  accomplUhed  the  "  hinged  cnp ''  is  discarded, 
and  an  ordinarj  inguinal  or  a  rat-tailed  truas  wom.  In  femoral  hernia 
presBure  maj  be  k  ep  t  up  bj  a  truss  with  a  hollowed  pad,  but  reduction  in 
this  clasB  of  čase  is  neither  so  frequent  nor  so  speedj  as  in  inguinal 
hernia. 

In  cases  where  reduction  cannot  be  effected  some  form  of  truBS  with  an 
excavated  pad  or  with  a  "  bag "  made  to  fit  the  hemial  Bwelling,  maj  be 
worn,  in  the  hopo  that  a  further  descent  of  bowel  maj  be  thereby  prevented. 
But  what6ver  method  be  adopted  it  must  be  reeognised  that  an  irreducible 
hernia  is  a  coustant  menace,  and  maj  at  anj  moment  assume  a  condition 
which  jeopardisea  the  snfferer^s  life,  Unless,  therefore,  there  are  sufficient 
reasons  to  the  contrarj,  such  as  kidnej,  cheat  or  heart  disease,  ascites,  and 
80  forth,  operative  measnres  should  be  advised  if  onlj  to  render  po&sible 
and  comfortable  the  wearing  of  an  ordinarj  trasa.  The  operation  for  the 
radical  cure  of  hernia  finda  ita  chief  jastification  in  cases  of  irreducible 
hernia. 

Inoarceratid  ob  Obsteuctkd  Hernia. — Incarcerated  hernia  is  one  in 
which  there  ia  an  impediment  {a)  to  the  return  of  the  bowel  within  the 
abdomen;  (6)  to  the  passage  of  the  inteatinal  contents  along  the  bowel 
involved  in  the  protrusion,  There  is  in  fact  a  local  cOTistipation  in  an 
irreducible  hernia  which  becomea  turgid  and  Bwollen,  but  retains  an  im- 
pulse  on  coughing*     The  condition  ia  generallj  seen  in  the  bulkj  herni® 
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of  old  people.  The  bowels  refuse  to  act,  ther«  is  losa  of  appetite,  the  tongne 
is  furred  and  the  hreath  ibuL  If  uErelieved  by  enemata  and  the  reasoziable 
emplojment  of  taxifl,  operation  must  be  reaorted  to  or  the  Bymptom8  of 
strangulation  will  slowly  develop. 

iNFUUtED  Hernia — "  Hemial  Peritonitis/*— In  this  condition  ther© 
is  a  localised  peritonitia  affecting  the  hernial  sac  or  its  cont^nta  The 
omeDtum  is  very  generallj  the  seat  of  this  acute  conditioo,  which  resulta 
in  many  cases  from  external  injiirj,  a  blow,  unrestrained  efforts  at 
taxijB,  or  the  pressure  of  a  badlj  titting  truss.  The  sjmptoms  and  signs 
are  mainlj  those  of  local  intlammation.  The  impulse  on  coughing  can  be 
elicited. 

Creneral  malaise,  vomiting,  and  constipation,  if  preaent ;  are  of  such  alight 
severi ty  that  they  can  readily  be  differentiated  from  the  similar  but  severer 
8yniptom3  of  strangulatioa.  The  onset  of  intlammation  is  gradual  and  is 
attended  with  fever  of  varying  height  In  strangulation  the  onset  ia 
sudden,  the  developrnent  of  8ymptoms  is  rapid,  and  there  is  shock  in  plaoe 
of  fever. 

Tlie  patient  must  be  kept  in  bed,  and  enemata  given  uiitil  the  bowels 
act  well ;  hot  f^>mentations  applied  to  the  hemia  wilT  give  eaae,  The  diet 
muBt  for  a  tirne  be  restricted  to  fluids. 

Strangulated  Herxia. — A  strangulated  hemia  ia  one  in  which  there 
is  an  impediment  (a)  to  the  return  of  the  bowel  within  the  abdomen ;  (h) 
to  the  pasaage  of  the  inteatinal  contents  along  the  bowel  involvcd ;  (c)  to 
the  ciroulation  in  the  imprisoned  contents.  A  hernia  is  made  eerious  to 
life  only  by  the  po88ibility  of  strangulation. 

In  partial  enterocele  and  in  Littre^s  hernia  the  obetruction  may  not  yet 
be  oomplete,  either  so  far  as  the  mecbanical  conditions  or  the  symptoms  are 
coocerned  In  a  strangiilated  epiplocele  the  second  condition  (6)  is,  of 
courae,  not  preaent.  Such  a  condition,  however,  ia  rare,  aod  the  caae  would 
probably  be  looked  npon  as  an  "  inflamed  '*  hernia* 

Meckanism  o/  Strangulation. — It  cannot  be  said  that  the  precise  cir- 
cmmatances  under  which  strangulation  occurs  in  a  hernia  are  properly 
understood  No  question  relative  to  hemia,  not  even  the  operative 
troatment,  has  had  bedtowed  upon  it  such  a  wealth  of  words  as  this; 
and  it  is  in  8urgery  as  in  finance^mnch  paper  and  much  poverty  may 
co-exi8t. 

An  enquiry  into  the  hiBtory  of  most  caaea  (not,  of  ccurse,  cases  of  partial 
enterocele.  to  vshich  the  foUowing  explanation  is  not  appUcable)  will  reveal 
an  appreciation  by  the  patient  of  the  sudden  enlargement  of  the  hemial 
Bvrelliiig  on  exertion.  Tha  hemia  "  oomes  down  bigger  than  it  has  ever  done 
before«"  There  is  an  inimediate  dif!iculty  in  reduction.  The  hemia  is  not 
only  more  bulky  but  aiso  tighter,  more  tenae.  than  it  has  usuaUy  been.  In 
such  an  increased  descent  of  gut  there  vrill  also  be  a  larger  involvement  of 
me66ntery.  The  me8entery,  especiallj  if  containing  any,  oven  a  moderate 
deposit  of  fat.  is  more  resistant,  more  solid,  than  the  ekstic  and  e(iaily  com- 
pfrensible  gut.  In  the  narrower  portion  of  the  neck  of  the  sac  (in  thi 
inguinal  or  femoral  canals  or  elBewhere),  which  may  be  supposed  to  te 
adapted  to  the  quantity  of  gut  or  omentum»  or  both  U8ually  traveraing  it, 
there  wiU  be  only  the  same  amount  of  rtjom  for  a  htrger  bulk  of  tisaue.  The 
Bofter  and  more  roadilr  compressibie  tissuea  will  suflbr,  and  thcM  are  tha 
bowel  and  the  veins  of  the  mesenterj'.  There  will  consequently  be  venona 
oonge^tion,  and,  as  Kadar'6  experimenta  bive  shown,  this  will  result  in  a 
gaieous  distension  of  the  bowel  involved.  FUiid  poured  out  in  greater  or 
bas  quantity  as  the  result  of  the  vaacular  obstruction  wiU  increase  the 
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tensioD  in  the  boc.  In  thk  way  the  condition  of  strangulation  is  brought 
about. 

If  this  expIanatioii  were  correct  W6  shoiild  expect  to  find  the  point  of 
BtraiigulatioD  at  the  most  resistaot  fiart  of  the  upper  end  of  the  sac.  In  an 
inguinal  hernia  the  most  reaiataut  part  is  the  external  abdominal  ring;  in 
femoral  hernia  the  crnral  ring.  It  is  a  t  these  two  points,  in  my  experience, 
that  the  ohstruction  most  U8ually  is  found. 

In  reading  the  accounts  of  operations  for  Btrangulated  hernia  we  are 
accuatomed  to  meet  with  the  statement  that  the  obstruction  ia  "  at  the  neck 
of  the  sac." 

As  I  have  already  remarked,  a  thick  fibroua  constriction  at  the  neck, 
thongh  oocasionally  existing  in  the  old  hernise,  is  decidedly  rane.  In  an 
inguinal  hernia  an  operation  carried  out  by  any  of  the  methods  except 
Bassini'©,  Halated'8,  or  Lockwood's,  would  not  permit  an  accurate  exaniination 
of  the  uppermost  part  of  the  sac,  and  the  t-erm  "  neck  of  the  eac "  would 
probably  be  held  to  inclnde  anything  in  the  ingninal  canaL  Now,  if  in 
Btrangulated  inguinal  hernia  the  aponenroaia  of  the  external  obHque 
be  divided  an  inch  or  more  above  the  external  abdominal  ring,  and  the 
fihres  Beparated  down  to  the  ring,  it  can  be  demonstrated  without  the 
poa8ibLlity  of  doiibt  that  in  the  great  majority  of  cases  the  strangulating 
factor  m  the  ring  itself.  Immediately  that  is  divided  reduction  becomes 
possible. 

That  the  neck  of  the  sac  may  Bometimes  produce  strangulation  seems 
clear  from  the  description  of  specimens  of  reduction  in  mass,  in  wMch  the 
whole  aac  has  heen  rednced  with  the  contenta  stili  strangled  by  the  cord- 
like  condition  at  the  neck.  Such  a  condition,  however,  is  of  extreme  rarity. 
Berger,  who  investigated  the  question  as  to  the  point  of  strangulation  very 
fully,  80  long  ago  as  1876,  wrote  that  the  neck  of  the  sac  was  "  rarely  capable 
of  forniing  a  veritable  stricture/* 

In  femoral  hernia  the  crnral  ring  is  the  obstructing  agent ;  division  of 
Gimbernat's  ligament  generally  permits  of  reduction.  In  uDihilical  hernia 
the  obstruction  is  formed  hy  the  tight  libroua  ring  outside  the  neck  of  the 
sac. 

In  somOj  comparatively  rare,  esamples,  there  may  be  an  acute  strangula- 
tion wilhiu  the  Si^c  as  the  result  of  the  pasaage  of  a  loop  of  bowel  through  a 
hole  in  the  omentum,  as  the  result  of  a  volvulus  at  the  neck  of  the  sac,  or 
as  the  result  of  the  nipping  of  the  gut  by  an  adhesion  within  the  sac. 
Under  these  circumstances  there  is  an  acute  obstruction  in  a  hemial  sac 
unconnected  with  the  hernia  as  Buch. 

Pathological  Chan^es  in  the  Hernial  Contenis  as  the  ResiiU  of  Stranffula- 
(tOTi,— When  a  hernia  becomes  strangulated,  the  venoua  channels  become 
engorged.  Blood  can  stili  enter  by  the  thicker  and  less  compressible 
arteries  wben  it  can  no  longer  return  through  the  veins.  The  congestion 
leads  to  an  exudatioE  of  fluid,  the  colour  and  general  quality  of  which 
depend  upon  the  8everity  of  the  pathological  changes  in  the  boweL  The 
gut  involved  becomes  blue  and  livid  in  appearance,  and  its  colour  deepena 
by  degrees  until  it  becomes  rich  purple,  and  linally  black  or  ashen  grey, 
SmaU  extra\'a8ation8  appefir  as  the  result  of  the  nipture  of  dktended 
venules ;  in  the  mesentery  the  extravasated  blood  may  form  a  sohd  slab  of 
clot,  The  natural  lustre  of  the  bowel  is  retained  for  some  tirne,  but  as  the 
wall  becomes  thiekened  and  tedematous,  the  seroua  membrane  looks  dull 
and  turbid,  and  flaky  masses  of  lymph  adhere  to  its  surface*  Gangrene 
may  affect  the  whole  of  the  imprisoned  loop,  or  just  thiit  ring  of  it  subject 
to  the  keenest  pressure  at,  or  near,  the  neck.     This  point  e9pecially  should 
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receive  careful  examination  after  diviaion  of  the  structure,  and  for  that  pur- 
pose  the  bowel  a  bo  ve  aiid  below  the  eaared  loop  iiiust  be  pulled  down-  The 
iodentation  made  hj  the  etrictiire  is  then  readily  seen,  and  can  if  necessarjr 
be  dealt  with. 

\Yht3ii  the  epiploon  is  involved,  congestion  may  pasa  on  to  gangrene,  but 
does  so  very  rar^ly.  When  omentum  ia  present  io  a  hernial  sac,  adhesiona 
almost  ahvajs  form,  and  by  them  blood-Tessek  may  carry  an  alternative 
8upply  of  blood. 

2 hi  jluid  in  the  sctc  i&  at  first  thin  and  seroiis,  bnt  becomes  by  degreea 
more  and  more  deeply  tinged  with  blood  ;  turbidity  is  soon  noticai,  and  as 
80on  aa  the  bowel  wall  is  damaged  tbere  is  an  escape  of  the  bacterium  coli 
commune.  In  the  Huid  this  organism  tioiirishes,  pix>duces  harmful  toxic 
prodoctfi,  and  gives  rise  to  a  peculiarly  foul  and  penetrating  odour,  The 
character  of  the  flnid  is  a  good  index  to  the  amount  of  damage  the  in* 
testinal  wall  has  suffered. 

In  amount  the  flnid  variea  conaiderabIy.  When  bowel  is  in  the  eac, 
there  is  always  a  fair  qiiantity,  but  when  omentom  alone  is  present,  or 
when  a  solid  viscus  snch  aa  the  ovary  is  present,  the  ttuid  is  less.  MiK;ready 
asserts  that  in  33  per  cent  of  cases  of  Btrangnktion  no  tlmd  is  present,  an 
estimate  which  I  cx)nsideT  to  be  greatly  in  exces8  of  the  tmth. 

As  the  fluid  becomes  more  putrid  it  affects  not  only  the  sac,  but  the 
coverings  of  the  hemia,  which  become  red,  inttamed,  and  cedematous,  and 
may  in  rare  cases  go  on  to  gangrene  and  the  formation  of  a  ftecal  fistula, 
the  clumsy  and  unpleAsant  resiilt  of  "  Nature'8  cure,'* 

Bacteriological  examinations  of  the  fluid  have  been  c^rried  out  by  manj 
obseorvers.  Clado  has  found  the  bacterium  coli  commune  to  be  mo6t 
frequently  present,  and  in  cases  of  death  firom  strangulation  haa  obaenred 
the  organism  in  the  spleen,  liver  and  kidnejs,  and  in  krger  numbers  and 
more  frequently  in  the  lunga.  Barbacci  haa  recognised  Friinkers  diplo- 
coccus,  and  the  staphylococci  pyogenea  albus  et  aureus  and  streptococci 
have  also  been  found.  Brentano  aaserts  that  after  strangulation  has  existed 
more  than  twenty-four  hoiirs.  micro-organisms  are  constant.  Weich8elbaum 
oonsiders  the  diplococcus  pneumonia  aa  the  occasional  cause  of  acute  general 
peritonitis. 

Changea  in  the  Bowd  abore  and  bdow  the  ffemia, — The  bowel  above 
the  hernia  becomes  distended  to  a  degree  depeodent  in  part  upon  the  dura- 
tion  and  severity  of  the  obstruction.  Certain  changes  occur  in  it,  which 
have  been  carefully  deacribed  by  Kocher,  The  bowel  becomes  blue  in 
OUT  from  venous  stasis,  ecchyino9ea  may  form  in  the  mucous  membrane 
beneath  the  serous  coat,  nutrition  ia  altered  and  the  protective  intiuence 
of  the  epithelium  is  destroyed,  Absorption  of  bacteria  and  of  the  toxic 
products  of  the  in  testinal  contenta  begin  from  that  momeotg  and  the 
patient,  nnless  relieved,  may  die  either  from  general  intoxication  with  8ymp- 
toms  of  weakne8B  of  the  heart  and  collapse,  or  from  local  intosication 
with  necir^oa  of  the  mucoua  membrane,  beginning  in  the  eochjmoeed  patdiea 
and  going  on  apeedi1y  to  ulceration  and  perforation. 

Tke  Simptom*  of  Stramjulated  Mtrnui, — The  sjmptoms  of  atnuigulated 
hernia  are  very  similar  to  thone  of  aouto  inteatiDal  obatruetion.  The  first 
occurrence  noticed  is  the  forcible  deaoent  of  a  larger  masa  of  hernia  than  ia 
uaual,  OT  the  decided  incieaae  of  a  rupture  that  ia  irreducible.  This 
aeuBiion  o/  bulk  ia  attended  with  pain  in  the  hernial  sviclling,  chiefly  at 
tha  upper  part  and  in  the  abdomen  near  the  umbilicua,  at  lirst  and  for  a 
hrief  i>eriod  intermittent,  but  aoon  becotning  and  remaining  continuous, 
The  pain  ia  very  acute,  with  ex4icerbatioat  of  a  colicky  nature ;  it  cauaoa  ibe 
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patient  to  be  bent  double,  to  sweat  profuBely,  to  become  collapsed  and  faint™ 
aod  it  rapidlj  mduces  nausea  and  vomiting. 

VomUijifj  is  the  chief  and  most  important  sjniptom.  It  is  unvarjing, 
diatresaing,  and  ejchausting.  At  first  the  Btomach  ia  emptied,  then  the 
duodenum,  tlie  vomit  beiiig  bile-stained ;  finallj,  the  decompofiing  and  fcetid 
confcenta  of  the  diatended  gut  above  the  ohstruction  are  ejectei  Soj 
pungent  and  putrid  is  this  voinit  at  the  last,  that  it  is  described  as  "  fsB^S 
culent  '*  or  "  stercoraceons,"  iinpljing  that  faecee  are  contained  in  the  vomit. 
This  is  rarelj,  if  ever,  the  Ciise,  the  odour  and  appearance  heing  in  fact 
cau&ed  by  the  bacterial  profuaion  in  the  over-distended  bowel  Hiccough 
is  sometimea  present,  and  ia  an  untoward  sjmptom.  The  temperatnre  as 
a  rule  is  subnormal ;  the  pulse  ia  rapid,  tliin,  and  wir j.  Constipation  is 
absolute  and  persistent:  enemata  may  empty  the  bowel  beIow  the  obstrac- 
tion,  and  a  httle  "  Hatiis "  aL*cidentally  introduced  by  the  sjringe  may  he 
passed,  but  neitber  fluid  nor  sohd  leavea  the  hernial  sac.  Even  in  partial 
enterooele  the  same  completeness  of  obstroction  is  observed  in  the  majority 
of  the  cases,  as  tbe  resnlt  it  may  be  of  refiex  paraljais  of  the  got,  or  of 
kinking  at  the  hemial  orifice.  In  others  there  may  be  the  passage  of 
flatus  and  ooca8ionally  of  the  liquid  contents  of  the  gut,  The  abdomen  is 
generaUj  a  little  proniinent,  is  very  rigid  and  tender  on  pressure.  No  dia- 
tended or  contracting  intestinal  coUs  can  be  observed.  The  apj^earan^e  of  a 
patient  suffering  from  strangnlation  is  generally  characteristic,  There  is  at 
first  an  unhealthy  ahnost  Uvid  flushing  of  the  face,  soon  gi\4ng  plače  to 
pallor  with  ahrinking  and  "drawing''  of  the  features,  and  a  fixed  and 
meaningless  staring  of  the  eye8.  The  face  and  limbs  are  covered  with  a 
Bweat,  and  feel  cold  and  clammy  to  the  touch.  There  ia  a  tinge  of  blue- 
nese  in  aH  the  skin,  The  espreasion  of  the  face  becomea  anxious,  and 
epeaks  of  terror  and  impending  disaster.  The  body  looks,  and  is,  desiccated, 
shrivelled,  parehed  for  lack  of  aoy  waten  The  tongne  is  dry,  harsh,  and 
brown;  tlnrst  is  intolerable.  The  urine  is  diminished  in  quantity, 
and  indican  may  be  present  In  cases  of  intenee  strangnlation  of  the 
smaU  intestine,  albumen  may  also  be  found.  Aecording  to  Enghsch  it  is 
present  in  twO'thirds  of  the  caaes  operated  upon,  and  is  a  aign  of  some 
importance,  The  8ynaptoms  of  toxic  poisoning  are  seen  in  their  most 
Btriking  form,  and  in  a  state  of  gradiially  deepening  coUapse  the  patient 
dies. 

The  SigTis  of  Strangulated  ffernia, — The  hemial  s%velling  is  larger,  oftei 
considerably  larger,  than  is  usnal.  It  is  tense  and  hard,  and  irreducihle, 
There  ia  no  impulse  on  coughing.  Manipnlation  of  the  tumour  is  resented^ 
owing  to  estreme  tenderness.  If  strangnlation  persists,  the  surfaca  becomes 
of  a  hvid  or  dusky  red  coloiir,  which  graduallj  deepens  nntil  a  black  slough 
is  formed.  Emphy6ema  may  be  felt,  and  perforation  of  the  gut  and  of  the 
skin  may  in  the  end  lead  to  the  formation  of  a  feecal  fistula, 

Treatment  of  Strangulated  Hernia, — The  hernial  contenta  muat  he  re- 
turned  within  the  abdomen  at  the  earliest  possible  moment.  Eednctioo 
may  he  effected  by  meana  of  taxi8  aided  by  the  hot  bath  or  an  ansBSthetic, 
or  by  operation.  Taxis,  unlesa  employed  wifch  discrimination  and  for  a  brief 
period,  ia  probablj  more  harmfnl  than  operation. 

False  Eeduction. — Tasis,  if  employed  without  constraint,  or  occa5ionally 
even  when  judiciouslj  applied,  is  attended  with  aome  risks,  such  as  injurj, 
bruising,  or  laceration  of  the  sac  or  ita  contents,  or  the  forcing  of  infected 
fluid  into  the  peritoneum,  The  most  serious  accident,  however,  is  that 
known  as  Fahe  Eeduction.  I  ha  ve  elaewhere  discussed  this  subject  fully  ;  it 
is  not  nece8sary  here  to  do  more  than  epitomise  my  concluBions.     False_ 
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reduCtion  tnaj  be  described  as  of  tlie  following  varietiee : — 1.  Reduction  in  to 
a  sac  Ijing  between  the  p^ritoDeum  aod  the  transversalis  fascia.  Thia  eac 
has  probablj  received  the  boweI  on  many  previous  occasions.  It  exiflt8  in 
both  the  inguinal  and  femoral  regione,  formiog  the  special  claas  of  hemia 
kttown  as  properitoneal  or  bilocular  or  the  '*  displaced  "  hernia  of  Brjant. 
Thia  sac  may  paas  (a)  invrards  to  the  bladder.  (b)  backwards  to  the  iliac  foaaa, 
or  (c)  outwardB  towardfl  the  antorior  superior  spine,  This  form  is  probablj"  by 
far  the  most  frequent-  In  a  veiy  few  caaes,  not  five  in  ali,  the  apparent 
reduction  haa  occurred  into  one  of  the  interstitial  sacs  beneath  or  eaperficial 
to  the  eiternal  obMque.  Such  a  čase  wa8  that  under  the  čare  of  Mr.  Cock 
(Gu7'8  Hospital  Museiim,  No.  1120).  2.  Eeduction  of  the  whole  sac  within 
the  aMonien  but  outside  the  peritoneum,  the  relations  of  sac  and  contents  to 
one  another  being  unaltered  and  strangiilation  at  the  neck  stili  persisting. 
It  is  probable  that  the  loosening  of  the  sac  is  of  long  duration  and  is  the 
result  of  vigorouB  and  ill-regulated  tasis.  This  varietj  is  rare.  It  wa8  first 
described  by  Saviard,  afterwardB  by  Le  Dran,  Lafaye,  and  Richter,  3. 
Enpture  of  the  neck  of  the  sac  and  escape  of  the  contenta  of  the  sac 
through  the  mpture  into  a  cellular  space  outside  of  the  peritoneum,  Tbe 
rupture  gen6rally  oocmrs  at  the  back  of  the  sac  just  below  the  neck.  Thia 
form  of  reduction  has  been  well  described  by  Birkett.  If  flnid  alone 
escapes  while  the  bowel  remains,  an  illusory  appearance  of  rednction  will  be 
presentei  If  in  incomplete  "false"  reduction  the  rupture  is  at  the  distal 
6xtremity  of  the  sac  and  the  discharge  of  fluid  subcutaneous,  it  is  im* 
poasible.  of  ecurse,  for  bowel  to  escape.  As  a  variety  of  this  form  may  be 
mentioned  the  passage  of  the  stiangled  intestine  through  a  cut  made  near 
the  neck  of  the  sac  when  s  hemia  knife  had  been  introduced  to  divide  the 
"stricture  at  the  neck  of  the  sao/^  MayiU  has  observed  this  accidenL 
After  the  supposed  division  of  the  strangulating  band,  pressure  is  applied 
to  the  bowel,  and  reduction  apparently  occura  Tfie  neck  of  the  sac  is^ 
however,  untouched,  and  the  strangulation  consequeDtly  persists.  A  very 
beautiful  example  of  this  kind  is  reoorded  by  Faraboeuf,  This  form  also 
is  rare. 

A  fourth  form  of  "  reduction  in  masa  "  is  described  and  figured  by  Boser 
and  mentioned  by  Pick,  It  consists  in  the  reduction  "  into  the  inguinal 
canal "  of  the  bowel  that  has  formeriy  occupied  the  scrotuuL  A  wide 
dilatation  of  the  canal  is  considered  as  permitting  Ihia  partial  repoaition. 
I  have  not  been  able  to  discover  a  museum  specimen  of  such  a  condition, 
nor  have  I  found  any  unequivocal  čase  in  the  literatura  of  this  subject, 
though  mention  of  the  condition  is  made  by  several  of  tbe  earlier  writer8 
on  hemia.  Chelius  considered  that  in  hemi«  of  moderate  or  large  size, 
when  reduction  wa8  apparently  complete,  a  small  s^ment  of  gut,  tliick 
with  iafIammatory  products  and  paretic,  might  lie  inert  in  the  canal  and 
undergo  a  later,  8econdary  strangulation.  Reduction  of  the  strangulated 
Gontants  of  a  hemial  sac  into  a  second  underlying  sac  in  the  scrotum  has 
been  reoorded  by  Armand,  Hom,  Sandyfort,  and  Scarpa.  It  is  possible 
that  these  seoond  saca  are  pulled  down  into  the  scrotum  by  gubernacular 
bands,  in  the  same  manner  aa  the  sac  of  an  infantile  hemia.  Demmeaoz 
has  suggested  that  whether  the  sac  first  present  in  the  scrotum  be 
oongenital  or  acquired,  the  press  of  intestine  on  a  weak  and  looielj 
supported  neck  may  cause  a  diverticulum  slowly  to  develop.  Such  pouch 
maj  be  in  front  or  behind,  to  the  ianer  or  outer  side.  If  mpture  of  tbe 
nedc  of  a  femoral  sac  occura  the  bowel  may  pass  into  the  eubperitoneal 
tisBoe.  Callisen  reoorded  in  1777  a  caae  where,  owing  to  rupture  of  the 
MO  bebir  tbe  neok  the  bowel  had  esoaped  and  ma^  for  itaelf  a  lodg- 
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ment  between  Ihe  pectineua  and  psoas  muflcles.     These  conditions  may  ba 
represented  in  tabular  form  thu3 : — 

Complete  Faise  Mcduction. — 1.  Eeduction  mto  a  properitoneal  sac ;  rarelyi 
an  mterstitial  sac.     2.  Heductioii  of  the  whole  sac  with  contents  withiii^ 
the  abdomen,  oHtrside   the  peritoneuiD,  the  miitual  relations  of  sac  and 
oontents  being  undisturbed.    3.  Eupture  of  the  neck  of  the  Bac  or  ite  division 
during  operation  and  e^travasation  of  the  hemial  conteots  into  the  siib- 
peritoneal  tiesue. 

l7womphte  False  Eedmiion, — -1,  Eupture  of  the  aac  at  the  neck  or  eloe- 
where  with  eacape  of  fluid  onIy.  The  hernial  8welling  becomes  coosiderablj 
Binaller,  bnt  the  bowol  remaina  strangled.  2.  Eeduction  of  part  of  the 
hernial  contents.  A  small  portion  remaming  in  the  canal,  pamljsed  and 
fitiff  with  inilammatorj  products,  undergoes  a  **  secondarj  '*  strangulation. 


s  4 

Com^U  Falte  Eeduction, 

Fio.  1.— A.  Sftc  And  GontflutB  In  nonnal  pcmition. 
Pio.  2.^B.  Bac  ftnd  cxmtetiU  clJtipIftuGd  *'«ti  miMe." 
Pio^  S, — C.  Ruptiire  of  bac  ni-iur  tbe  nack. 
Fio,  i,— i>.  Propeiitoneal  mic. 

If  taxis  prove  ineffectnal,  operation  must  be  reaorted  to.  It  is  not 
poBflible  to  exaggerate  the  evils  of  delaj,  in  casea  of  strangulation. 
There  is  nothing  to  be  gained  by  delaj,  there  is  everjthing  to  be  lost 
Operation  in  itseK  is  devoid  of  eerious  risk.  Including  ali  eases,  the  aged, 
infirm,  or  bronchitic,  death  would  probably  not  occur  in  more  than  5  per 
cent  if  operation  were  adopted  at  the  earhest  moment  in  cases  of  inguinal 
and  femoral  hernia.  Tbe  mortalitj  after  strangnlated  hernia  ia  eonsider- 
ably  greater  than  that.  During  the  last  fourteen  jears  at  the  Leeds 
infirmary,  since  a  statistical  report  has  been  publiflhed,  the  mortality  has 
been,  for  strangnlated  inguinal  hernia,  17"4  per  cent,  and  for  femoral 
hernia  23  8  per  cent.  Tbe  difference  between  these  and  6  per  cent  is  the 
7nQTtaXity  of  dela^.  During  the  same  period  the  operation  for  the  radical 
CUM  has  had  a  mortalitj  in  inguinal  hernia  of  2'3  per  cent,  in  femoral 
hernia  of  1  per  cent  If  the  last  five  year8  only  are  selected  the  mortality 
is  in  both  cases  lesa  than  1  per  cent. 


HEENIA 


505 


^ 


Treves  gives  the  mortality  of  stmngulateJ  hernia  as  *'  over  30  per  cent/* 
Bosa  and  Carless  at  "about  35  per  ct3nt/*  Now  taxis,  even  if  successtul,  bo 
far  as  the  reduction  of  the  hernia  is  concerned,  is  aot  without  its  dangers, 
Bijant  estimatea  the  inortality  after  reduction  by  taxis  in  inguinal  hernia 
3*8  per  cent,  and  io  femoral  hernia  10*5  per  cent.  It  wouJd  probablj  be  in 
accord  with  the  eiperience  of  most  hospital  surgeona  to  8ay  that  ta^s 
applied  for  one  or  at  the  most  two  minutea  is  sutficient  to  reduce  a  hernia 
that  can  be  with  8afety  reduced.  A  longer  application  than  tbia  will 
produce  snch  damage  in  the  gut  as  to  render  its  repoaition  nnaafe.  When 
the  patient  is  fully  prepared  for  operation,  and  uniler  the  ansesthetic,  a 
further  hrief  attempt  at  reduction  niay  be  made,  but  faiUng  then,  the 
anrgeon  should  proceed  at  onee  to  operation, 

Umbilical  hernia,  whether  strangled  or  not,  is  a  mnch  more  seriona 
matter.  The  operation  for  the  radjcal  cure  with  iis  dnring  the  last 
fourteen  jears  has  had  a  mortalxty  of  6'5  per  cent,  for  strangulated  hernia 
the  mortality  haa  been  5  6  4  per  cent.  The  argument  for  eariy  operation  is 
therefore  equally  valid  hera. 

Delaih  of  the  Oueratimi.  —  Immediatalj  the  hernial  sac  is  opened  the  flnid 
contained  therein  should  l>e  emptied  out  and  the  aac  with  its  contenta  waahed 
geutlj  but  efficiently  with  hot  ste  rile  salt  solution.    The  gut  is  then  insfiected. 

A.  If  found  to  l>e  living,  the  strangulating  agent  should  be  divided  and  the  loop 
of  bowol  puUetl  further  out  of  the  abdomen,  in  order  that  the  line  of  constriction 
may  be  examined.  On  no  account  should  the  finger  be  introducetl  into  the  neck 
of  the  sac  with  the  idea  of  stretching  the  ring  to  permit  more  readily  of  replace- 
ment  If  the  deep  groove  which  marks  the  point  of  constriction  be  not  senoasly 
damaged  the  bowermay,  with  gentle  mampulation,  be  returned,  If  there  is  a 
line  of  a9hen'grey  slough  this  niay  be  infolded  by  a  Iayer  of  Lembert^s  or 
Halste^rs  sutures,  and  iTie  gut  replooed  Any  omentuoi  pre«ent  may  then  be 
dealt  with.  Adhesions  are  oiten  present,  but  it  is  not  neoe8sary  to  separate  them, 
a  process  which  ia  both  sIow  and  tedious.  Troction  on  the  omentum  will  bring 
the  non-adherent  part  above  the  constriction  into  the  sac  ;  a  series  of  ligatures  is 
applied,  and  the  omentum  cut  across  helow  them.  The  neck  of  the  sac  is  then 
ligatured  and  divided,  and  the  sac  and  theadhei-ent  distAl  j>ortionof  the  omentum 
are  together  stripped  up  and  removed,  A  radical  cure  may  be  performed  then  by 
any  ot  the  usual  methods. 

B.  If  found  to  be  in  a  doubtful  condition  the  loop  may  he  drawn,  after  division 
of  tlie  constriction,  well  dowo  into  the  wound,  and  left  there  a  few  niinutes  for 
inspection.  If  there  is  any  evidence  of  a  gradual  retum  of  the  natural  oolour  the 
gut  is  stiU  living ;  if  there  is  none,  and  e6pecially  if  the  veins  of  the  iDesentery 
are  felt  to  be  blocked,  the  gut,  if  not  desd,  is  oertainly  doomed.  If,  however, 
doubt  stili  liugers«  the  gut  may  be  returned  just  within  the  abdomen  (where, 
owing  to  its  paresis  and  the  ranid  format  ion  of  tilmy  adhesions,  it  wiU  remain), 
and  a  tube  passed  down  to  it  Esperience  has  abundantly  shown  that  if  the  gut 
ihould  give  way  its  contents  will  m  ffeneral  pasa  along  the  hemial  t  račk  and  a 
fnoal  fistula  result  Or,  and  preferablv,  the  loop  of  lKiwel  may  be  drawn  outside 
the  wound,  covered  with  a  protective  arassing«  and  left  for  24  or  36  hours,  then 
re-ezamined  and  dealt  with  acoording  to  its  condition. 

C.  If  found  to  lie  gangrenous  two  oourses  mAj  be  adopted.^ 

1,  The  strangled  loop,  with  the  implicated  me8entery,  mav  be  eKcised,  and  the 
diirided  ends  of  the  bowel  stitched  up,  with  or  witl)out  a  mechanical  appliance. 

S.  The  bowel  may  be  opened  witn  or  without  division  of  the  constriction  and 
OA  artiticial  anus  formed.  As  modifications  of  this  procedure  may  be  mentionad 
tne  iutrcxluction  of  a  Paurs  tube  after  slitttng  of>en  the  bowel,  or  the  stitehing  of 
the  opened  ^t  to  the  skiii.  In  not  a  few  cases  where  the  gut  has  been  latd  open 
without  division  of  the  stricture  the  acute  obstniotion  haa  continued.  A  caršlul 
diviaion  of  the  stricture  without  undue  disturlmnce  at  thi  uppsr  part  of  the  sac 
oan  do  no  liarm,  and  is  therefore  generally  dc^irablo. 

^  Tho  mtthorl  of  Heir«rjch  hM  bssa  so  Mldom  pr»otb4*d  ttmt  it«  valu«  u  not  7«t  detDr- 
mliiiMi.     It  eonJiiiiU  iii  (lr»wioiE  out  s  loop  ef  gut  sad  ualtiiiK  th«  euda  hy  ni««ii»  of  a  Murpliv 
^  m.    Tht  looD  ia  then  Uit,  oortrsa  I17  sa  satiseptlo  cm^Ming.  4oa  t«s«cUon  |i«rfaiinid 
I  ibs  pstuiit  liM  jmlljcd. 
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Which  of  these  two  courses  is  to  be  adoptad  must  depend  opon  many  conditions 
to  be  carefullj  weighed  by  the  surgeoiL  It  must  be  admitted  at  once  that  tvhen- 
ever  posstMe  restTithn  s/iould  be  perform^^d,  A  no  tabla  argument  bas  been  inade  by 
many  of  the  more  ardent  surgeoos  in  a  reference  to  statistics,  showin^  that  the 
mortality  after  resection  is  less  tban  after  the  formation  of  an  artilicial  anua- 
Tbua  in  1^94  cases  of  gangrene  that  I  ha  ve  taljiilated,  where  an  artificial  anus  vrt 
made,  307  per  cent  or  patients  recovered.  In  443  caaea  of  primary  resection  53 
per  cent  recovered,  a  difference  of  more  than  20  per  cent  in  favour  of  resection. 
Notbing  could  be  more  misleading  than  this  argument.  Resection  is  done  in  the 
less  severe  cases  b^  surgeons  adept  and  skilftil  in  manipulation,  with  tbe  moaf 
desirable  surroundmgs  and  with  aaequate  help,  A  surgeon  wbo  resected  intestini 
in  a  moribund  patient  could  have  no  seuse  of  the  fitness  of  thin§;H.  In  such  a  caae 
tbe  laying  open  of  the  gnt  would  be  i>erformed  to  give  the  patient  a  last,  slender 
chance  ;  if  death  followed  it  would  be  due  to  the  delay,  not  to  the  method  I  hold 
the  argument  frora  statistics,  therefore,  aa  not  valid,  though  it  supports  the 
method  whicb  is  ideally  the  better.  There  are  c^rtain  circiimstances  uoaer  wbich 
enterectoinv,  with  stitching  of  the  divided  ends,  could  not  be  legitimately  per- 
formed.     Tnese  are— - 

(a)  When  the  patient  is  profoundly  coOapsed  fi^om  septic  poisoning,  almost 
pulselesB  and  moribund  ^  or  aged,  broochitic,  or  otherwise  in  bari  condition. 

(JS)  Where  prolongation  of  the  operation  would  add  a  serious  risk,  as  in 
wher0  a  large  segment  of  gut  is  involved  (as  mucb  as  6  feet  bas,  however, 
successfully  removed). 

(7)  Where  strangulation  bas  been  of  long  duration.  After  3-4  days'  obstruction 
resection  is  rareiy  successful.  In  such  cases  tbe  dlstension  of  the  gut  above  the 
constriction  is  considerable,  and  the  bowel  does  not  lend  itself  readily  to  successful 
suture. 

When,  bowever,  one  meets  with  a  čase  of  recent,  limited  gangrene  in  a  young, 
otherwiso  bealtby  subject,  not  exhauste4  by  vomitingnor  coflapsed  by  the  absorp- 
tion  of  poisonous  material,  resection  will  find  its  most  successful  application 

The  disadvantages  of  tbe  method  in  wbich  an  artilicial  anus  are  formed  are 
neither  f6w  nor  inconsiderable.     Briefly  they  are  : — 

(a)  The  iK)«Bibility  of  the  centi nuance  of  sjrmptoms  of  acute  obstruction,  a 
possibility  by  no  means  remote,  if  the  strieture  is  not  adequately  divided. 

(^)  Septic  infection  from  the  wound  in  tbe  gut  or  from  the  sac  spreading  to 
the  peritoneuiDj  or  infecting  a  \vid©  area  surrounaing  tbe  openin^. 

(>)  The  opening  in  the  gut  may  be  bigh  up  in  the  small  mtestme,  and  inanition 
may  ensue. 

(5)  The  neoosBity  of  a  eecond  operation,  which  is  not  without  its  own  mortality. 

We  are  not,  however,  in  a  position  to  say  that  the  application  of  either  method 
should  be  unvarying.  Each  nas  its  ušes.  No  bard  and  fast  rule  can  be  made ; 
the  surgeon  can  only  be  guided  by  the  general  principles  laid  down ;  the  decision 
he  makes  wUl  depend  upon  bis  own  resoureefulnessi  and  bis  readiness  and  capacity 
to  appreciate  the  relative  value  of  many  signs. 

Complications  of  Stran^ulated  JSernia, — Among  the  more  important  of 
theae  maj  be  mentioned — 

1.  The  peTmsten/;€  of  sy7n/ptoi7is  after  reduction,  due  to — 

{a)  Faise  Eeduction,  complete  or  inoomplete  (eee  page  502). 

Ih)  Acute  enteritie  in  the  snared  loop  leading  to  paraljsia,  and  going  on 
perhaps  to  ulceration,  gangrene,  or  perforation. 

(c)  Acute  peritonitis  from  infection  by  the  damaged  gut  or  bj  the 
escape  of  infected  fluid  from  the  sac. 

(flQ  The  exifltence  of  acute  stranguktion,  apart  from  the  hernial  pro- 
truBion,  or  connected  with  it 

(e)  The  esistence  of  another  hernia,  femoral,  obturator,  etc.,  which  is 
strangled. 

(/)  The  exi8tence  of  a  condition  where  Bjmptoms  are  mietaken  for 
strangulation  in  a  hemia,  e,g.^  lead  poisoning. 

If  {h)  or  {c)  are  present  the  abdomen  should  be  opened ;  if  the  former 
condition  m  found  an  artilicial  anus  should  be  made;  if  the  latter,  the 
cavity  may  be  flushed  and  drained. 
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2.  Affections  o/  tke  Lungi, — Pneumonia  and  bronchitis  are  e6«n,  not 
infreqTiently,  in  caaes  of  etrangulated  hernia  both  before  and  after  reduction. 
Veraeuil,  in  1881,  called  attention  to  an  intense  pidmonary  h^rperseinia  as 
a  factor  in  causing  deatfcu  Guasenbauer  regarded  the  conditioa  of  the  lungs 
as  the  reautt  of  infective  emboliam  from  the  meeenteric  vessela;  LMBhaft 
Buggested  that  infection  wa8  probablj  conveyed  by  inhalcd  partidee  of 
putrid  vomit,  especially  during  anaesthesia. 

The  aigns  of  pulmonarj  trouble  do  not,  as  a  role,  become  manifest  till 
12,  24,  or  36  houra  after  reduction.  There  is  at  the  first  some  respiratory 
concem,  hardly  amountiog  to  difficulty,  a  Httle  hurry  in  the  rate  of 
breathing^  a  trifling  elevation  of  temperature.  In  a  few  houre  ali  theee 
conditions  are  accentnated,  and  pneumonia,  ii8ually  of  a  very  aggreseive 
type,  iB  developed.  The  investigations  into  the  bacteriology  of  Btrangidated 
hernia  are  of  interest  in  thia  connection  (aee  page  501). 

As  more  or  leaa  remote  8oqueke  of  strangulated  hernia  should  be  men- 
tioned  stricture  o/  the  inteslirte  in  the  strangled  loop,  and  acuU  iniuHnal 
obatructionfrom  the  farma/ion  o/peritoneal  cMesions, 


Inguinal  Hkrnia 

Inguinal  Hernia  is  by  far  the  moBt  cx}mmon  form  of  hernia  met  with. 
Aocormng  to  Macready,  in  100  men  niptnred,  97'5  per  cent  ha  ve  inguinal 
and  2*5  per  cent  femoral  hernia,  Among  100  women  ruptured,  60*3  per 
cent  ha  ve  inguinal  and  397  per  cent  femoral  hernia,  Among  100  ruptured 
persons  of  both  sexe8  the  foUowing  proportions  obtain: — Male  inguinal, 
83*5  per  cent ;  female  inguinal,  8*5  per  cent ;  feniale  femoral,  5*9  per  cent ; 
male  femoral,  2*1  per  cent. 

Anatomij  of  Inguinal  ffernia, — An  inguinal  hernia  leaves  the  abdomen 
by  the  ingciinal  canal,  euteringat  the  intemal  abdominal  ring  and  emerging 
at  the  externaL  The  canal  is  H  in.  long  in  the  adult.  The  an  tenor  wall 
is  formed  by  the  aponeuroais  of  the  external  ohlique,  and  in  the  outer  third 
by  the  fibres  of  the  intemal  oblique  ariaing  from  Poupart^s  ligament. 

The  poeterior  wall  is  generaily  deecribed  as  being  formed  in  it«  inner 
two-tbjLraa  only  by  the  conjoined  tendon,  but  this  statement  needs  correction. 
The  conjoined  tendon  forms  the  inner  part  of  the  posterior  wall,  but  in  the 
outer  part  there  is,  in  the  great  majonty  of  cases,  a  quite  distinct  layer  of 
tendinous  fibres  derived  bom  the  transversalis  muscle.  This  layer  (some- 
times  referred  to  as  the  "  reflected  tendon  "  of  Cooper)  6Xtends  up  to,  and 
forms,  the  inner  boundary  of  the  internal  abdominal  ring,  whare  there  is  a 
noticeable  tbickening,  the  '*  ligament  of  Hesselbach  "  descending  tfom  the 
outer  limb  of  the  fold  of  Douglaa 

The  posterior  wall  is  al^  formed  hy  the  triangular  fascia  of  Colles, 
sometimes  referred  to  as  the  "  poeterior  '*  pillar  of  the  extemal  abdominal 
ring,  and  the  transversalis  fascia,  bere  thickened  by  the  addition  of  bundles 
of  obllque  and  transverse  fibres.  The  conjoined  tendon  is  a  very  variabb 
structura  In  the  great  mftjority  of  cases  it  is  thin  and  we&k,  and  blends 
internally  with  the  sheath  of  the  rectua 

The  floor  of  the  canal  is  formed  by  Poupart  s  and  Oimbernafs  Uga- 
ments,  and  the  roof  by  the  arehing  fibres  of  the  intemal  oblique  and  trans- 
versalis. 

Ai^Hon  o/  the  Inguinal  Canal. — The  term  "  canal  **  is  perhaps  unfortu- 
nate  if  it  oonvejs  the  idea  of  an  open  tube  transmitting  the  cord,  for  nothing 
of  the  Idnd  esisto  when  the  conditions  are  normaL  In  a  bealthj  individual 
the  anterior  and  posterior  waUs  are  in  cloee  appodtion.    Wheu  the  aidied 


508 


HEENIA 


fibres  of  the  internal  oblique  contract,  they  become  straight  and  descend 
toward8  Pouparfc*s  ligament,  compresfiing  the  spermatic  cord  againet  that 
atnicture.  'VVhile  eo  de-scended  thej  are  gripped  and  fixed  by  the  pressure 
of  the  anterior  and  posterior  walb,  which,  by  the  cootraction  of  the  external 
oblJque  and  ttie  tranaversalis,  are  made  tensu  and  are  approximated,  The 
eanal  therefore  acts  as  a  "  sphincter,"  and  would,  with  greater  accuracy,  be 
described  as  the  Ingiiinul  valve.  For  the  efficient  working  of  this  %^alve  it 
is  neceaaarj  thai  the  '*  canal  **  should  be  emptj,  Anj  Btmcture,  stich  aa  a 
deposit  of  lat  along  the  cord,  or  a  pleated  sac  after  operation,  which  occupies 
the  canal,  will  prevent  the  descent  of  the  arched  fibres  of  the  internal  oblique 
and  transversalis,  and  thereby  make  impoaaible  the  Bormal  ephinctoric  or 
valvular  action  of  the  canal« 

If  the  lower  portion  of  the  anterior  abdominal  wall  is  examined  from 
behind  certain  elevations  with  iotervening  depresaions  will  be  noticed* 
Along  the  iniddle  line  a  fold,  the  plica  umhilicalis  media,  extendB  from  the 
bladder  along  t!ie  nrachus  to  the  unibilicus ;  on  each  side  of  this  there  ia  a 
ridge,  the  plica  umbiiicalis  lateTalis,  raised  up  by  the  obhterated  hjpogastric 
artery,  and  stili  further  outvvarda  a  slighter  fold,  the  plica  epigastrica, 
indicating  the  line  of  the  deep  epigastric  artery,  B6tween  the  two  first 
folds  is  a  recess,  the/os«a  mipra  vesicalis,  between  the  second  and  third  the 
fovm  iiiguin^lis  mesialis,  and  to  the  outer  eide  of  the  plica  epigastrica  the 
fovea  inguinalis  laitralis,  Occasionaily  the  line  of  the  obliterated  bypo- 
gasfcric  coincides  with  that  of  the  deep  epigastric,  and  only  a  eingle  ridge  is 
raised  up. 

The  plica  epigastrica,  as  it  pasaes  up%varda  aod  inwarda,  forme,  with  the 
oiiter  edge  of  the  rectua  to  the  inoer  side  and  Poupart's  ligament  below,  a 
triangular  interval  known  as  the  Triangle  of  Hesselback. 

An  obHque  inguinal  hernia  descends,  outBide  the  plica  epigastri<m, 
through  the  fovea  inguinahs  lateralis.  A  direct  inguinal  liernia  inay 
pass  (a)  between  the  phca  epigastrica  and  the  pUca  umbilic^iUa  laterahs, 
or  (b)  between  the  latter  and  the  central  fold ;  the  former  is  known  as  a 
»uperioT  or  external,  and  the  latter  as  an  ififerior  or  interiml  direct  inguinal 
hernia. 

The  coverings  of  an  oblique  inguiiial  hernia  are  skin,  superficial  fascia,. 
intercolunmar  fascia,  cremasteric  taacia,  infundibnliform  fascia,  subperi-* 
toneal  tissue,  and  peritoneuni.  Of  a  superior  or  external  direct  hernia,  skin, 
subcutaneons  tisaue,  intercolnninar  fascia,  cremasteric  fascia,  and  some 
fibres  derived  from  the  tendon  of  the  transversalis  mnscle  at  or  near  the 
ligament  of  Hesselbach,  transversalis  fascia,  subperi toneal  tiasne,  and 
peritoneum,  Of  an  inferior  or  internal  direct  hernia,  skin,  subcutane- 
ona  tissue,  intercolumnar  fascia,  Colles'  triangular  fascia,  conjoined  or 
transversalis  tendon,  transversalis  fascia,  aubperitoneal  tissue,  and  perito- 
neum, 

The  following  varieties  of  inguinal  hernia  will  be  described ; — 


Skin 

Superficial  fascia 

Intercolumnar  fascia 

Crema^steric  fascia 

1  nf  undi  bulif  orm  f ase  la 

Subperi  to  oeal  tissue 

Peritoneum 


Superior  DIroct 

Skin 

Superficial  fascia 
Intercolumnar  fascia 
Cremasteric  fascia 
Trans  versaUa  t-endon 
Trans  ve  rsahs  fascia 
Subperi  toneal  tiEsue 
Peritoneum 


luTerior  Dlnct 

Skin 

Superficial  fascta 

Intercolumnar  fascia 

Colles*  fascia 

Con  i  oin  cd  or  Transversalis 

tendon 
Transversalis  fascia 
SubperitiDneal  tissue 
Peritoneum 
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(A)  Oblique  Inguinal  Hernia. 

I.  The  acquired  form. 

II.  Hernia  dejtending   upon  congenital   anomalies  in  the   piooeesiis 
vaginalis, 

(d)  Congenital  Hernia ;  (h)  Hernia  into  the  funlcular  procese ;  (c) 
Infantile  Hernia ;  (d)  Encjsted  Hernia ;  (f)  Hernia  with  retention 
of  the  testis  ;  (/)  Hernia  into  the  canal  of  Nuck. 

III.  Pro{>eritoneal  Hernia. 

IV.  Interstitial  Hernia. 

(B)  DiRECT  IkGUINAL  HfiRNU. 


» 
» 


A.    ObUQUK  TifGUINAL   HeHNIA 

I.  Acguired  Inguinal  Herma, — Tliis  form  of  hernia  generally  makes  ite 
firat  appearance  in  adnlt  Ufe.  Wlien  confined  to  the  inguinal  canal  the 
8waILLng  is  known  as  a  bnbonoeele  ;  after  eecape  from  the  canal  it  becomes 
a  acTotal  or  complete  hernia.  The  sac  ia  formed  slowly  and  is  derived  from 
the  parietal  peritoneum.  When  the  hernia  reaches  the  extemal  aMoininal 
ring,  it  is  free  to  enlarge  in  ali  directionB,  The  result  is  that  a  globular 
ftcrotal  swelling  is  connected  to  the  aMomen  by  a  narrovr  neck ;  the  neck 
being  the  ^Kirtion  Ijing  in  the  canaL  As  the  tnmour  enlargee,  the  neck  (as 
a  result  of  the  approximation  of  the  internal  to  the  external  abdominal  ring 
from  traction  exerted  by  the  hernial  mase)  beoomes  progressively  shorter. 
The  scrotal  portion  descends  down  to,  and  etdargee  in  front  of,  the  testih 
The  sac  is  never  intimately  adberent  to  the  structurea  of  the  corA 

II.  Htrnia  dtptnding  upon  congenital  anoTnaJies  in  the  procesšUB 
imginalis. — These  forms  are  probably  murh  more  common  than  is  generally 
helieved.  There  may  be  little  or  nothing  to  distinguish  an  ordinary  (eo- 
calleil  acqiiirad)  hernia  from  a  hernia  mto  the  fimicniar  proces«,  and 
RuBsell  bas  recently  suggested  that  ali  herniae  are  congenital  in  tlie  aenaa 
that  thej  occur  in  preformed  sacs  derived  from  the  processus  vagitialia  It 
is  certaiuly  qtiiti-  common  to  find  in  adolt  bodies  a  tine  funicuiar  prooees 
unclosed  \vhen  there  has  never  been  a  history  of  any  hernial  descent.  If 
the  upper  |>ortion  of  this  procesa  remained  open  and  foniied  a  hernial 
sac,  the  čase  would  almost  certainly  be  looked  upon  m  aoguired,  though  in 
realitj  depemU^nt  upon  congenital  ahnormality  in  the  proeeasuB  vaginalia 

(a)  Congadial  Hernia  is  characterised  by  the  absenea  in  the  proceaeus 
vaginalis  of  any  attempt  at  cloeure.     The  procese  remains  open  througbout 
and  forms  a  ready-made  hernial  sac  into  which  the  gut  descends  withont 
hiudranc^.     In  the  »tic  the  hernial  content  is  in 
touch  with  Llie  testis.     A  hernia  of  this  form 
frequently  appears  quito   8uddenly,  and  in   a 
young  adult  ia  not  uncommonIy  strangulated  at 
i  ta  first  emergence.      Constrictions,  the   result 
i.of  attempted   closure  at   c^rtain    poiuts,  may 
ve  rise   to  an   "hour-glass"   sac,     The  most 
common  narrouing  of   this  kind  is  situate  at 
the  upper  cnd  uf  the  tuuica  vaginalis. 

{h)  /Ternia  into  ths  funieular  proceas  resulta       , 

wbeQ  the  tuuica  vaginalis  \»  faBhioned  from  the 

lower  part  of  the  proceasus,  while  the  upper  pari  renmina  unchanged. 

This  hernia  poesibly  forma  the  majority  of  tho  cMsm  of  ingoinal  hernia. 

(c)  Ji^antile  Sernia.^The  term  "infautile"  hu  no  referenoe  to  the 
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period  at  which  the  hernial  tumoiir  first  appears.  The  admirable  work  of 
Lockwood  iu  thia  inatter  haa  been  generallj  accepted  by  ali  8ubsequent 
writers,  Thia  autlior  firat  deacribed  four  varietiea  of  infantile  hemia.  In 
each  of  them  a  second  peritoneal  procesa  is  pulled  down  into  tlie  scrotmo 
behind  the  proceasua  vaginalia,  by  aii  aberraEt  attachmeut  of  the  guber- 
naculum,  The  varietiea  of  infantile  hernia  depend  not  npon  the  condition 
of  thia  second  peritoneal  tube,  biit  ujx)n  the  varjing  states  of  closure  in  the 
procesBua  vaginalia,  according  aa  to  whether  thia  procesa  is  (1)  cloaed  below 
and  open  above ;  (2)  cloaed  aliove  and  open  below ;  (3)  cloaed  above  and 
below  ;  (4)  open  throughont.     I  have  sean  one  example  of  an  infantile  sac, 


ww 


01 


02  C8 

Fio.  7,— lofktitjle  )i«mi]i«~4  vartetlMi. 


cloaed  at   ita   upper  end,  containing  hydrocele   flnid.      In   the  uncloeed 
procesaua  vaginalia  a  congenital  hernia  had  fomied, 

{d^  Encijsted  Hemia. — I  deacribed  in  my"Arris  and  Gale*'  Lectures 
three  forma  of  encyated  lieruia — 

a.  Encyated  hernia  mth  the  testia  Ijing  at  the  bottom  of  the  sac. 

/3.  Encjsted  hernia  with  the  teatia  lying  at  the  apex  of  the  hernia, 

y.  Encyated  hernia  of  the  funicular  proceas. 

a.  Thia  form  dependa  upon  the  closnre  of  the  vaginal  proeeaa  only  at  the 
internal  abdorninal  ring,     A  hernia  now  developa,  the  aac  being  furmed  from^ 
the  parietal  peritoneumi  and  as  it  descends  reaches  the  upper  end  of  the 


large  tunica  vaginalia.     Thia  it  dimples  and  then,  in  ita  8teady  increaae^' 
invaginatea  until  the  hernial  sac  bangs  pendent  firom  the  iotemal  abdominal 
ring,  in  the  cavity  of  the  tunica  vaginahs, 

p.  Thia  form  ia  aimilar  to  a,  except  that  it  is  aasociated  with  retention  of 
the  testia  in  the  inguinal  canab  The  hernial  aac  in  ita  deacent  ineeta  with  the 
teatis,  which  it  carriea  before  it  and  invaginatea  into  the  tunica  vaginalia. 
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y.  This  forni  is  the  same  as  a,  except  that  the  tunlca  vaginalifi  ia  shut 
off  and  the  heraia  is  encjsted  in  the  funicukr  procesa. 

(e)  Uernia  vnth  retention  of  the  testis  is  not  unuBuaL  The  teatis  as  a 
riile  is  retained  in  the  inguinal  canal  or  at  the  external  aMominal  rin^. 
The  inguinal  valve  ia  prevented  from  acting,  and  the  deacent  of  a  hernia  is 
thereby  invited.  The  testis  is  generalljr  small  and  soft,  alniost  alway8 
atrophied,  and  ia  at  times  exceedingly  sensitive.  Cases  of  heniia  with 
retention  of  the  testis  may  be  treated  by  the  application  of  a  truss,  the 
testis  being  disregarded,  but  are  more  aatisfactorilj  dealt  with  by  castration 
and  the  performance  of  a  radical  cure, 

(/)  Mtrnia  into  the  camil  of  A^učh — If  the  procesa  of  peritoneum 
accompanying  the  round  ligament  in  the  female  remain  unclosed,  it  fonns 
the  '*  canal  of  Nnck/*  A  hernia  into  this  procesa  correeponds  to  a  congemtal 
hernia  in  the  male. 

II L  A  Fropcritonml  Hernia  fulfila  the  follomng  conditions — 

i  Tlie  hernial  sac  has  two  loculi. 

ii.  The  iimer  loeiilus  lies  between  the  peritoneum  and  the  faacia  trans- 
veraalis. 

iiL  The  outer  loculue  lies  in  the  inguinal  (or  crural)  canal,  or  in  rare 
cases  between  the  layer8  of  the  abdominal  walL 

iv,  Botli  loculi  o\^n  into  the  abdomen  by  a  single  otifice,  the  "  oatium 
abdominale," 

The  inner  loculas  may  occupy  one  of  three  poaitions — 

1.  It  may  pass  upwards  and  outwarda  towards  the  anterior  superior  spine. 

2.  It  may  pasa  directly  backwards  and  occupy  the  inner  part  of  the  iliac 
fossa. 

3.  It  may  pass  downwardB  and  inward8  into  the  true  pehds  and  lie  by 
the  side  of  the  bladder. 

The  right  side  is  more  commonly  affected  than  the  left  So  far  as 
oansation  is  concerned  little  is  accurately  known.  The  evidence  may  be 
thus  sunimed  up.  The  hernia  arisea  most  frequently  as  the  result  of  some 
congenital  abnormality  in  the  inguinal  region — as  an  added  factor  there 
niay  be  a  looeening  (congenital  in  origin,  Linhart)  of  the  parietal  peritoneum. 
In  some  cases  a  more  or  less  complete  ''  reduction  in  mass "  may  be  the 
responsible  factor.  In  a  few  cases  the  inner  sac  may  be  first  formed,  and 
the  inguinal  sac  be  a  8econdary  diverticulum.  (For  further  details  see  the 
report  of  my  lectures,  Lancel,  Feb.  24,  1900.)  The  peritoneal  conditions  are 
similar  to  those  found  in  "  bilocular  hydrocele/* 

IV.  An  Inierstitial  Hernia  fnllils  the  foUowing  conditions — 

1.  The  hernial  sac  bas  two  loculi. 

2.  The  inner,  upper  locnlus  lies  (a)  between  the  intemal  and  extemal 
oblique  (interparietal),  or  (h)  !)etween  the  extemal  oblique  and  the  skin 
(ertra-parietal), 

*  3.  The  outer,  Iower  loculus  lies  in  the  inguinal  canaL 
4  The  upjier  loculus  opens  into  the  lower  in  some  cases  cloee  to.  in  other 
cases  a  little  distanoe  from  the  intemal  abdominal  ring. 

In  73 '4  per  cent  of  cases  in  malea  there  is  some  abnonnality  of  the 
testis.  The  heniia  is,  however,  of  d0cid6dly  greater  relative  frequency  in 
females  than  iu  malea  Macr6ady  gives  13  per  cent  of  ali  cases  in  males 
and  '61  per  cent  in  femalea 

The  development  of  the  interatitial  sac  in  males  depends  almost 
oertainly  upon  the  incomplete  testicukr  descent,  Tho  testis  ban*  the  way 
to  a  further  protrusion  of  the  hemiai  and  tho  ingidnal  sac  therafoie  bulges 
out  in  the  direetion  of  least  resistencs.    This  expli4nution  is  strengtbaniad 
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by  the  observation,  vvhich  is  almost  universal,  that  the  scrotum  is  hardly 
ever  fullj  occupied  by  a  sae  containing  bowel  or  omeiitum.  In  129  caaea 
observed  at  the  Truss  Society,  in  only  9  wa8  the  scrotum  occupied  by  the 
hernial  swelliiig,  Macready  attributes  the  origin  of  this  form  of  hemia  to 
a  "  wastmg  or  congemtal  defect  *'  of  the  muscles  below  the  level  of  the 
anterior  superior  Rpine. 

B,  BiKECT  Ikguinal  Hernia 

IHrect  Inguifud  Hernia  is  always  acquired.     It  is  in  reality  a  ventral 


Pio.  11,— Bilocnlar  hernia.  ''Twq  thln 
tnonibmnntifi  wvca,  conimuiiicating  vitli 
f*AC!h  oth«r  oiid  luivlng  a  coinmon  open* 
ing  at  wtiat  Appeare  to  be  tb«  iiit«fBftl 
abdomiiml  ring.  The  k&c  containod  a 
hernia.  and  a  quArt  of  *■  ascitic '  effiwioTi." 
Tlio  iflfti]tity  of  tbiJi  condfUoii  with 
bi]ociiLar  h/drocele  b  at  onco  apparent 
(dujr'«  Hospltol  liuseum,  Ko.  1159.) 


Fm.  12.— Interatitial  hemiA.  GKtra-parietal  form. 
Th&  i&c  U  haur-giasiM  in  iihape,  the  cociHtriotlon 
befDff  situJited  At  the  ejctertud  ring  clotie  b«1ow^ 
whlcn  in  the  lower  aac  i«  ieeii  the  undescendedM 
t««itifi.  Tha  upper  aac  esteads  upon  th«' 
anterior  abduinii]7il  wa]1  for  a  dlstanc«  of  two 
iiTchiM  abovotlieif  id**lyHlilated  iDtcrnalabdotntiuU 
litig.  *'  T*  8m  »«e(l  36  jB&rs,  wft8  admitted  under 
Mr.  Cock  with  Kvniptomjt  of  ttraugalatcd 
hemia  of  S4  hoara'  dur&tioD.  Ho  was  foiiiid  to 
hav«  one  tnmour  in  the  »nrotntn  and  another  in 
the  gruln.  The  aerotAl  tiiniour  vr»  reduccd  by 
taida,  Ou  the  fo]lowiiig  diiy  the  pnLient  dlffd  utid 
atthe  autop«y  nearlya  fLK>t  of  ileuin  waA  fouiid 
utrmnglfld  in  th«  iipper  iac.''  (Cia)'«  Hosplml 
Musatuii^  No.  1120.) 


hernia  occumng  at  the  semilimar  line.  The  cotgoined  tendon,  or  the 
tendon  of  the  transversalis,  niay  be  split,  or,  more  iisuaOj,  carried  in  front 
of  the  hernial  masa.  Direet  hernia  ia  the  hernia  of  middle  age.  A  hernia 
appearing  for  the  first  tirne  in  a  man  of  tifty  year8  of  age  or  o  ver  ia  probably  of 
the  direet  variety.  Among  6:3  eingle  direet  hernia  14  were  scrotal  aod  49  in 
the  canal ;  and  among  61  douhle  direet,  36  were  bubonoceles,  5  were  scrotal,  and 
in  20  the  older  hernia  wa8  scrotal,  and  the  rečen  t  one  bubonocele  (Macready). 
Signs  and  s^mptoms  of  Inguinal  Hernia.— ^  The  general  signs  and 
fiymptomB  of  redncible  and  irreducible  herniie  have  heen  ah:eady  set  forth, 
and  it  only  remains  to  ernphasise  the  special  featnres  occurring  in  ejcamplea 
of  inguinal  niptnre.  In  the  earlieat  stage  a  mere  bulging  at  the  internal 
ring  may  he  observ^ed  during  expulaive  efforts,  By  degrees  the  canal  fiUa 
up  nntil  the  external  ring  is  reached,  when  the  hernial  Bwelling  tends  to 
increase  rather  more  Bwiftly  and  to  become  globular  in  form.  In  a  direet 
hernia  there  is  no  obliqmty  of  the  neck,  but  the  masa  projecta  dir6ctly  out- 
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wards.      On   exainiiiiBg  with   the   mdex   fiiiger  invaginated  throtigh  Iba 
extertial  aMomioal  riug  there  is  a  strikiog  ditrerence  in  the  two  fonos  of 


form  of  divfirticulum.  The  orillcf  it  Um 
OAtluni  ftbdoininAk;  ohe  ne  pitira  doirn 
tb«  iTiKitintl  a»rui1,  •tid  titc  divr^rticnlnm,  Men 
ope&«d,  eJtUiniliMj  **  ilovni  vmrvb  IntO  Ibe  pelvift, 
by  the  šiAt  of  tU^  ui1hAry  blMtd<?r  to  wlildi  It 
Wl»  ftUftditd."  <Bt.  Bftrthulumew'«  HospitAl 
Muiitaitii  Ko.  lim) 


Vw,  U.— Th«  krtKTiUial  rqfiou  of  a  iMittHit  irlio 
»nlTcniHi  fnuii  ritfUi  iiiti«r«tltlal  tt4»tu{&.  Tli« 
rtid  Ifndfi  ton  iw' ^i...  ...I        .-. —  ,^^^ 


firiM^Ml«! 


rupture.     In  oblique  hernia  the  finger  pa^see  iipwards  and  outwaiilB  aloag 

the  canal  and  perceives  the  arching  libres  of  the  intemal  oblique  and  tiuns- 

versali&     In  the  direct  form   the   hnger 

paaMS    at    once     baclrvvards    into     the 

iibdomen.     A  congenital  liernia  maj  at 

its  first   apjjearance   traverse   the   whole 

length   of    the    proceasus    vaginalis  and 

reach    the    testis.      A    hernia   into    the 

funicukr  prooeas  mar  immediateljr  descend 

well  into  tbe  ecrottim ;  if  so,  it  wiil  be 

cjlindrical  rather  than  globular  in  fi>rm, 

An  infantUe  hernia  bas  no  special  cUnical 

features* 

A  properitoneal  hernia  is  generali)' 
lirst  recognised  wbeii  sjiaptoms  of  acute 
or  subacute  BtrazigiUation  develop.  In 
tbose  00866  where  tbe  di^^erticular  sac 
projeots  outward3  or  l)ackwards  a  8weUinj^ 

Iniay  be  noticed.  In  22  caaes  out  of  36 
recorded  !iy  Breiter,  a  "  tumour  or  tume- 
faction"  wh8  noticed  in  22.  This  pro- 
portion  is  probablj  iu  exce8S  of  the  truth« 
for  manj  cases  of  properitoneal  hernia  are 
neogaiBed  only  ae  oxample6  of  '^  reduction 


Ptct.  lA,  -  tV>it*HtiQiiail  iMrnlk  MM«  fmm  I»l»la4, 
U«ok«Aru  ftad  ovlttif^  dliwtl«illniii  vi  ikt 

«rw  fiiuml  halam  "  " 


Tn  intenititial  hernia  the  mural  sac  is       Hi»yiux\uma^f(Q.)niry 
alway!i    capable    of     beiug     recpffniied* 

At  one  tirno  or  another  the  me  can  oe  aeen  dinti^udinl  with  the  u^md  hemial 
CODtents«  and  no  difticidtj  will  be  experienoe4l  in  the  recognition.     The 

iptonia  are  iueonspicnous,  and  strangulation  m  infreqtR«!Ut 
f  OL  tv  33 
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IHffereniial  IHdgnosis.—From  Femoral  Hernia, — The  difficiilty  in  dis- 
tingiiishing  iuguinal  from  femoral  hernia  is  far  greater  in  woDien,  esjiecialljr 
stout  women  with  iodefinite  kndmarks  and  emall  ruptures,  than  in  men. 
The  ci^ease  in  the  skin  of  the  groin  is  at  its  inner  end,  very  close  to  the  pubic 
spine.  If  this  point  be  foimd  and  the  linger  placed  upon  it,  the  hernia  alx>ve 
and  interna!  to  the  finger  is  inguinal,  and  below  aod  exte;rnal  to  it  femoraL 
If  the  hernia  has  reached  the  labiiim  or  the  ecrotnm  it  muat,  of  course,  be 
inguinaL  If  the  hernia  be  rediicible,  the  point  of  its  emergence  from  the 
internal  abdoDiinal  or  femoral  ring  may  be  ascertained. 

From  Scrotal  SiveUings, — The  chief  faults  in  the  diagnosis  of  inguinal 
hernia  are  concerned  with  svvellingB  of  the  scrotiun,  hjdrocele  in  its  various 
forms,  enlargements  of  the  testis,  varicocele,  h^ematocele  and  hjdrocele 
of  the  cord  In  examining  a  tumour  occupjdng  the  scrotum  it  is  neces8ary, 
in  the  first  plače,  to  determine  whether  the  tumour  is  primarilv  acrotal  or 
primarilj  abdouiinal,  and  an  attempt  must  therefore  be  niade  to  define  the 
upfjer  end  of  the  swelling.  In  ali  primarj  ecrotal  8welling8  except  infantile 
hjdrocek,  the  npper  limit  of  the  tumoiir  can  be  determined  and  the  cord 
felt  there.  In  infantile  hjdrocele  the  processns  vaginalie  is  elosed  onlj  at 
the  interna!  abdominal  ring,  and  Hnid  accumnlates  below  this  point. 

A  vagimd  hydTOcele  is  a  Bcrotal  tumoor,  generally  rounded  in  outUne, 
fluctuating  and  translucent.     There  is  no  ioipulse  on  eoughing.     If  the 
early  hi8tory  can  be  ohtained,  it  wiU  be  found  that  the  8welling  began 
the  testis  and  not  at  the  inguinal  canal 

A  congenital  ht/drocele  is  translucent,  fluctuating,  and  reducible.     Th< 
reduction  is  slow  and  even»  there  is  neither  shp  nor  gurgle.     The  tumour 
returns  gradually,  and  the  bottom  of  the  scrotum  is  first  occupied. 

A  kydTQcele  of  a  hernial  sat  has  been  alre;ady  described*  It  preaents  the 
same  features  as  a  vaginal  hydrocele,  but  may  liave  a  thick,  soUd  neek. 

A  hydToc€le  of  Ihe  cord  is  rounded  and  translucent,  and  feels  like  a  grape 
slipping  along  the  cord.  It  may  be  reducible,  and  descends  upon  coughing. 
Traction  on  the  testis  generaUy  eommunicates  a  elight  movement  to  the 
hydrocele. 

A  varicoeele  is  reducible,  reappears  on  standing,  and  may  have  a  decided 
impulse  on  coughing.  The  impidse,  however,  gives  no  shock  to  the  hand, 
but  is  merely  the  resnlt  of  the  turgid  condition  of  the  veins.  Eeappearance 
of  the  swelling  is  prevented  only  by  forcible  pressure  along  the  canal  when 
the  patient  is  standing ;  a  gentle  pressure  suHicient  to  retain  the  bovvel  or 
omenfcum  permits  the  reappearance,  The  irregular  knotted  "  worm-like  " 
feel  of  the  8welling  may  simulate  omentum  fairly  clo8ely. 

The  Bohd  tumoura  of  the  testis  present  little  difficulty  in  diagnosis,  and 
need  not  be  further  considered. 

From  laUal  sivellings^^A  hernia  of  the  labium  is  practically  always 
reducible,  Cysts  of  the  labium  and  hydroceles  of  the  canal  of  Nuck  are 
irreducible,  sniooth,  translucent,  and  fluctuating.  Varices  of  the  labial 
veins  raay,  when  large,  resemble  hernia,  but  a  dilatation  of  the  surface 
veins  will  generally  suggest  the  correct  diagnosis. 
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iNGumAL  Herma  in  Children 


Inguinal   hernia   is  very  commonly  aeen   in   children  of  both  Bexe87 
forming  in  males  23 4  per  cent^  and  in  females  225  per  cent  of  ali  cases. 
It  is  more  frequent  upon  the  right  side,  and  descends  alniost  invariably  in 
a  partiaUy  or  compl6tely  unolosed  vaginal  process.     The  diagnosis  of 
condition  m  rarely  a  matter  of  doubt  or  difficulty. 
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The  most  actdve  of  the  determiaing  causes  is  iU-feeding,  leading  to 
gaseouB  distension  of  the  intestine  aod  iacreaaed  mtra^abdominal  pressure ; 
others  of  less  inflaence  are  phimosis  with  tidhesion  of  the  prepuce  to  the 
glans  and  retentioo  of  the  secretioa  of  Tjson^s  glands,  veaical  calculus, 
rectal  poljpus,  inteatinal  irritation  by  pamsites,  or  aiiy  coDdition  leading  to 
persistent  straining  on  the  part  of  the  patient. 

TreatTnenL — The  very  great  majoritj  of  pitients  can  be  8atisfactorily 
treated  by  trussea  The  "  \vool-trii88  **  hm  been  much  vaunted  aa  an 
efficient,  simple,  itiexpen8ive  instrument.  Per8onally  1  have  been  most 
disisatisfied  wiih  it,  aod  dow  have  abandoned  it  entireiy.  The  best  form  of 
truss  ifl  a  "spriiig  truss/*  covered  with  india-rubber  of  the  best  quality. 
Attention  must  be  paid  to  the  proper  fitting  and  adjustment  of  the  truss, 
and  to  cleanliness  and  dijnesa  of  the  skin,  The  truss  may  only  be  re- 
moved  for  purposes  of  cleanUnesa.  As  to  the  length  of  tirne  for  which  the 
truss  must  be  wom,  Mr,  Langton,  who8e  experience  is  iinri\'alled,  gives  the 
follovving  instructions : — **  When  the  protruaion  takes  plače  before  the  age 
of  I,  the  use  of  the  truss  ehould  not  be  discarded  under  any  circumstances 
till  the  age  of  4  year8 ;  if  a  truss  has  not  been  wom  till  the  age  of  3  or  4, 
it  must  be  woro  till  the  age  of  10 ;  if  not  worn  till  the  age  of  7,  then  the 
truss  should  be  wom  till  puberty/' 

Optraiion  is  rarely  called  for.     It  should  only  be  advised — 

1.  In  caaes  of  irreducible  omentum. 

2.  In  aH  caaes  where  tluid  is  present  in  the  sac 

3.  In  opemtiona  for  the  relief  of  strangulated  hemia. 

4.  In  ali  cases  where  it  is  impossible  to  retum  and  control  the  hemia 
by  mechanical  appliancea 

5.  In  cases  where  a  truss  haa  been  wom  for  3  or  4  years  without 
benefit 

Stmngidated  Hernia  in  Children,  —  Strangulated  hemia  requiring 
operation  during  infancy  is  a  very  unusual  occurrence.  The  most  recent 
ooutributions  to  the  literature  of  the  subject  have  been  pnblished  by  Carl 
Stern  and  by  Tariel  of  Pariš.  The  extreme  rarity  of  the  condition  is 
appreeiated  by  both  writer9.  Stern,  in  order  to  determine  its  fre<juency, 
consulted  the  rec-ords  of  the  children^s  hospitals  of  Basle,  Prague,  Breslau, 
Vienna,  Krakow,  Fraakfort,  Amsterdam,  Berne,  and  Gottingen. 

In  these  hospitiila  for  four  consecutive  year8  139,000  children  were 
treated,  but  there  is  no  reconl  of  any  čase  of  herniotomy  for  strangulation. 
Of  1900  cases  operated  upon  for  strangulated  hemia  in  various  hospitals, 
13  oocurred  in  children.  The  proportion  of  cases  in  adults  as  compared 
with  children  is  calculated  by  Stern  to  be  in  the  ratio  approximately  of 
108  to  L  Tariel,  after  remarking  t  ha  t  several  noted  surgeons,  among 
whom  are  Holmes.  Gosselin,  St  Gtjrmain,  and  Lannelongue,  have  never 
met  with  acute  cases  requiring  herniotomy,  tabulates  the  records  that  he 
has  been  able  to  collect.  They  numljer  in  aH  128.  Konig  states  that 
(liroughout  his  long  surgical  career  he  has  only  met  with  two  oises  rs- 
quiring  operation  in  the  "early  jears*'  of  childh<x)d  Nuasbaum  operated 
upou  two  caaes  among  a  total  number  of  54,000  children  under  liis  čare, 
Bi^oca  found  stninguJatiou  in  9  cases  out  of  200  requiring  radieal  cure 
in  infancy.  The  first  collection  of  records  of  operations  of  thia  kind 
wa0  made  by  Uavoth,  who  tabulated  W  well-authenticatod  cases.  F<5re, 
who  followed  him,  investigated  the  rccord«  of  52  operations  in  56 
caaes*  Howard  Marsb  in  1874  collecte«!  47  aim&,  Knobloch,  whose  in- 
vestipatioos  preccded  those  of  Stern,  compiled  notes  of  87  hejTiiotomies  for 
ingtunal,  11  for  umbilical«  and  1  for  femonl  hemia.     To  this  alread/ 
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comprehencdve  list  Stem  added  51  later  cases  of  ingainal  and  3  of  umbilical 
hemia. 

It  is  remarkable  that  operations  are  more  frequentl7  called  for  during 
the  earlier  months  of  childhood  than  during  the  later.  The  greateet 
number  occur  in  the  first,  second,  and  third  months  of  the  first  jear.  The 
proportion  after  this  period  diminishes  verj  rapidlj,  as  is  shown  bj 
comparing  in  a  tabular  form  the  cases  operated  upon  in  each  of  the  first 
twelve  months. 

During  the  Ist  month  16  cases  occurred. 


2nd 

)) 

16 

Srd 

)) 

14 

4th 

}) 

9 

5th 

)) 

4 

6th 

)f 

7 

7th 

99 

3 

8th 

)) 

6 

9th 

9f 

9 

lOth 

jj 

3 

llth 
12th 

3 

4 

The  ^mptoms  and  the  signs  are  similar  to  those  alreadj  described  as 
being  present  in  adults.  In  nearlj  ali  the  recorded  cases  retention  of  urine 
has  been  observed. 

Treatment — If  careful  taxis  prove  unavedling,  resort  will  be  had  to 
operation,  which  is  carried  out  as  in  adults.  In  young  children  a  "  radical 
cure  "  is  generalljr  efifected  hj  the  simple  removal  of  the  sac. 

Sudden  death  after  operation  without  evident  or  sufficient  cause  has 
been  noticed  by  several  surgeons. 

Femoral  Hernia 

Femoral  or  Crural  Hemia  (merocele)  escapes  from  the  abdomen  at  the 
crural  nng,  passes  down  the  crural  canal  and  emerges  upon  the  thigh 
through  the  saphenous  opening.    It  is  only  veij  rarely  congenital  in  origin. 

The  crural  ring  is  marked  on  the  abdominal  aspect  by  a  slight  depression, 
the  f  ovca  femoralis,  and  is  closed  by  a  specialised  portion  of  the  subperitoneal 
tissue,  containing  a  lymphatic  gland,  known  as  the  "  septum  crurale "  of 
Cloquet.  The  ring  is  bounded  in  front  by  the  superficial  and  deep  crural 
arches,  behind  by  the  pubic  bone  covered  by  the  pectineus  and  the  pectineal 
fascia,  to  the  outer  side  by  the  inner  partition  of  the  crural  sheath  which 
separates  the  ring  from  the  extemal  iliac  vein,  to  the  inner  side  by 
Gimbemat's  ligament  and  the  other  fibrous  structures  attached  to  the  ilio- 
pectineal  line. 

The  epigastric  artery  is  placed  at  the  upper  and  outer  portion  of  the 
ring,  and  the  pubic  branch  of  this  vessel  runs  transversely  inwards  to 
Gimbemat*s  ligament.  In  about  30  per  cent  of  cases  the  obturator  artery 
arises  from  the  epigastric  and  may  then  pass  down  on  the  outer  side  of  the 
ring  (54  per  cent),  directly  across  the  ring  (37  per  cent),  or  on  the  front  and 
inner  side  of  the  ring  (9  per  cent). 

The  upper  part  of  the  pectineal  fascia  is  considerably  strengthened  by  a 
tough  white  band  of  dense  fibrous  tissue  running  along  the  ilio-pectineal 
line ;  some  of  these  fibres  are  continued  in  to  Gimbernafs  ligament,  and 
others  pass  across  the  middle  line  and  meet  those  of  the  opposite  side.  This 
band  is  known  as  Cooper'8  ligament,  or  the  ligament  of  the  pubis. 

The  crural  canal  is  about  half  an  inch  in  length.     In  front  of  it  the 
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upper  raargin  of  the  siiphenous  opening  arches  mwards  ta  join  Poupart'fl 
and  Gimbernat-s  ligattientti,  That  portion  of  the  upper  edge  Ijing  internal 
to  the  femoral  vein  is  kiiown  as  Hejr'8  ligament  or  the  femoral  ligament 

A  hernia  paaaing  along  the  canal  deacends  at  first  verticallj,  but  on 
reaching  the  saphenous  opening  it  bulges  forwardj8,  and  afterwards  tendji  to 
ealarge  in  an  npwai:d  and  otitward  direction. 

The  coveringB  of  a  femoral  hemia  are  skin,  euperiicial  fascia,  cribriform 
fascia,  the  femoral  sheath,  the  fteptuni  crurnle  and  subperitoneal  ti^ue, 
and  the  peritonenm.  The  femoral  sheath  and  the  aeptum  crurale  are  gener- 
ally  blended  into  one  firm  lajer  described  by  Cooper  as  the  *'  fascia  propria." 

Femoral  heroia  is  more  common  in  the  feinale  than  the  male,  probably 
because  the  pelvis  is  proportionately  wider  and  the  crural  ring  actnallj 
larger  than  in  the  male.  The  Bymptouis  of  the  niptiire  are  aimilar  to  tbo6<i 
present  in  eases  of  inguinal  hernia,  but  are  of  a  di8tinctly  lees  aggreesive 
type»  A  femoral  hemia  may  pasa  quite  unnoticed,  e6peciaUy  in  stout 
women,  and  indeed  the  abdomen  may  be  opened  upon  a  diagnoais  of  acute 
obstruction  when  the  8ymptoms  are  dne  to  a  strangulated  femoral  partial 
enterocele  of  inconspieuous  size, 

Differentiol  Diagnosis. — The  diagnoeis  of  femoral  from  inguinal  hemia 
has  aliBady  been  discussed    The  other  conditions  simuJating  femoral  hemia 


Adenitis. — A  eingle  enlarged  femoral  gland  placed  over  the  saphenous 
opening  may  very  closely  eimulate  an  irreducible  epiplooele.  Such  a  gland 
i&  superficial,  movable  from  side  to  side,  and  has  no  deep  attachment ;  in  aH 
these  pointe  differing  from  a  rupture. 

Varix  of  the  Saphena  Vein, — A  varix  occupieB  almoet  exactly  the 
poflition  of  a  femoral  hernia,  haa  an  indiBtinct  impulae  on  coughingi 
mcreases  in  Bize  upon  standing,  and  is  redueible,  The  venous  distenaion 
will,  however,  reappear  on  standing  if  preasure  be  kept  up  on  the  eniral 
canaL  As  a  general  rule,  there  are  other  dilatations  of  the  veins  of  the  leg 
and  thigh  on  the  same  side. 

Hydrocele  of  a  hernial  tm, — This  may  very  cloftely  simulate  a  bemia« 
but  the  fluetuation  and  poseible  transluoence  are  distinguiflhing  featUTM^  A 
diBtansion  of  the  Uio-psoos  hv/rm  may  form  a  swelling  reaembling  irer7  do<iaIy 
in  contoor  and  feel,  but  differing  in  poeition  from,  a  hemial  protruaion* 

Pma$  ai»c0$s  appears  outnide  the  femoral  veasala.  There  ib  an  impulse 
on  cou^hing  and  fluetuation  betw6en  the  iliac  and  femoral  portions  am 
generally  Iks  elicitetl. 

IJypeTiTophy  of  the  mhpfriiomal  fat  maj  result  in  the  prM»i06  of  a 
tumour  in  the  crural  canal  and  at  the  saphenous  opening ;  Uie  down  grovrih 
of  this  masB  majr  drag  into  the  canal  a  smull  tirotmsion  of  peritoaeum« 
The  condition  is  phyBicaUy  identical  with  an  irreducibla  femoral  bemla,  bot 
the  historj  generally  ahow«  that  the  tumour  has  been  verf  elow  in  growtb 
and,  from  the  earlieilit  b^ginnings,  irreducible. 

The  following  raie  varieties  of  femoral  hemia  hart  been  denribed : — 

1.  Clomut*9  ffemia  (pectineal  hemia),  where  the  hemia  liee  benealh  tlli 
pectineal  fascia,  on  the  i^ctiaeus  muscla 

2.  Laugim^š  Mernia,  where  the  soc  is  protruded  througb  an  apertuie  in 
Oirabiniafs  ligament 

3.  Hmelb^h'š  ffemia,  where  a  seriee  of  dirertioula  an  eent  off  fiom  Iha 
SBC  through  the  openinga  in  the  cribriform  fascia.  This  form  ifai  dmaSmA 
in  1814  hy  K  C.  HeaidbaclL 

4  <7oop^'j  i7fmta,wbere  a  earkiofdi^eztieiila  are  eent  d^ 
through  openings  in  the  aisperfidat  liMRSta. 
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5.  Ezternai  Femoral  Hernia,  where  the  sac  deacends  between  the  femoral 
artery  and  the  anterior  superior  spine.  This  fomi  waB  first  described  by 
A.  K.  Heaaelbach  in  1829,  but  is  often  incorrectlj  described  as  Partridge'» 
hemia. 

CriiTO-pToperitoneal  Sernia  ia  decidedlj  rare.  The  additional  sac  passes 
inward8  towards  the  pelvis.  Casea  of  "rednction  in  nia&s*'  have  been 
recorded  by  Famboeuf  and  othera. 


Fmbiltcal  Hernia 


Umbilical  Hernia  is  of  three  varieties— 

L  Congenital  Hernia, 

2,  The  Hernia  of  Infanta 

3.  The  Hernia  of  Adults. 

1.  Cong€7iiial  Hernia,— At  the  begiEning  of  the  third  month  of  intra- 
uterine  life  the  visc-era  beconie  enclosed  in  the  abdominal  cavitj  by  the 
growth  of  the  visceral  plates.  If  this  gTOwth  is  defective,  the  visceral 
enclosiire  is  more  or  lesa  incomplete  and  a  "  hernia "  results.  The  term 
*'  hernia/'  as  Malgaigne  snggests,  is  iBappropriate,  "  for  we  are  not  concerned 
with  viscera  escaped  from  a  cavity,  but  with  viscera  which  have  never 
entered  it." 

Three  claesea  of  tliis  hernia  are  described — 

(a)  Where  the  gap  at  the  iimbiMcus  is  sinall ;  hernia  of  the  root  of 
the  cord. 

(6)  Where  the  gap  is  moderate  in  si2:e ;  sae-cukted  hernia. 

(c)  Where  the  abdominal  wall  is  grosslj  incomplete  (eventration) ; 
the  viscera  ha\dng  a  thin  covering  derived  from  the  amnion. 

In  gronp  (a)  the  pressure  of  a  pad  and  bandage  will  generally  effect  a 
ciire.  In  group  (i)  operation  ia  neceasarj.  The  cases  in  group  (c)  are  of 
merely  pathological  interest. 

2.  The  Uinhilical  Hernia  of  Infanis. — This  form  arises  after  closure  of 
the  abdominal  wall,  and  is  dne  to  a  yieldiiig  of  the  umbilical  cieatrtx.  It  is 
very  freqnent  in  both  8exe8,  appears  some  week8  or  months  aft«r  birth,  and 
is  probably  dne  to  intestinal  ciisorden  Almost  without  exception  the  casee 
are  8pontaneou8ly  cured.  It  is  only  nece88ary  to  apply  a  large  firm  pad 
and  bandage  to  prevent  protmsion  of  the  hernia  when  the  infant  eries  or 
strains. 

3.  The  UmUlical  Htrnia  of  Adults, — ^This  form  of  hernia  develops  com- 
paratively  late  in  life,  and  is  not  concerned  with  the  variety  jnst  described. 
It  is  exceedingly  rare  for  an  infantOe  umbOical  hernia  to  remain  untd  adidt 
age. 

If  the  anterior  abdominal  wall  be  examined  from  behind,  and  the  peri- 
toneum  be  removed,  a  local  thickening  of  the  transversalis  fascia  in  the 
neighbourhood  of  the  umbilicus  will  be  obser\'ed,  Interlacing  biindles  of 
horizontal  fibres  form  here  a  distinet  layer  known  as  the  "  fascia  umbili- 
Cidia  "  or  the  "  fascia  of  Eichet.'*  The  extent  of  this  fascia  and  its  strength 
vary  within  considerable  limits.  Sachs,  who  bas  investigated  this  matter 
with  conspicnona  ability.  describes  three  varieties  as  occurring  •, — 

(1)  A  dense  fascia  most  strongly  developed  behind  the  umbiUcus,  and 
thinning  ofl'  above  and  below. 

(2)  A  fa&cia  of  similar  character  so  far  as  the  upper  portion  is  con- 
cerned, but  with  a  8harply-dehned  concave  margin  below,  The  le  vel  of  thia 
margin  may  be  lower  than,  or  opposite  to,  the  umbilicus. 

(3)  A  thinner  fascia  sitnated  entirely  above  the  umbilicus. 
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Between  the  fascia  of  Eichet  and  the  linea  alba  is  a  paflsage,  the  "  canal 
o/  Bichtt"  which  contoins  fat,  the  ligamentiuu  teres  and  four  or  five  small 
para*umbilical  veios.     The  en  t  ranče  to  the  canal  is  directed  npwards. 

In  the  eecond  and  third  varieties  of  the  fascia  it  is  occa8ionally  noticed 
that  emall  peritoneal  diverticula  are  pre^ot  at  the  lower  sharplj-delined 
concave  margin.  These  pouchcs  may  be  qtute  iBConspicuous,  or  they  nmy 
pass  outwards  through  the  umbilicua  Malgaigne  and  others  have  looketl 
upon  these  diverticula  as  congenital  in  origin,  but  aooording  to  Sachs, 
vvhose  observations  I  have  verified,  they  are  never  seen  before  the  second 
mooth  of  extra-uterine  lile.  When  pnesent  they  may  be  considered  as  pre- 
diaposing  to  the  onset  of  hernia. 

The  lower  portion  of  the  nmbilical  scar  bas  been  8hown  by  Herzog  to  be 
denser  and  stronger  than  the  iip]^>e.r.  The  nmbilical  arteries  are  said  to  be 
enveloped  in  a  firmer  and  more  tibrous  sheathing  than  the  vein,  and  when 
the  cicatriciai  obUterative  procesa  ensues,  the  eear  fonned  around  them  is 
corre8pondingly  more  reaistant  and  tougher  than  that  tironnd  the  thin- 
\valled  vein. 

Kocher  has  described  two  fonns  of  hernia  occmring  at  the  umliilicus  in 
adult  life :  an  ohligue,  which  descends  along  the  canal  of  Ricliet,  lies  betwaen 
the  fascia  of  Richet  and  the  linea  alba,  and  escapes  at  the  navel ;  and  a  direoi, 
which  passes  imniediatelj  outwardfl  at  the  level  of  the  umbilicus.  So  far  as 
I  am  aware,  the  oiily  author  whQ  has  veriJied  Kocher*8  description  of  the 
obliqne  fomi  is  Jaboulaj,  and  that  only  in  a  single  čase.  It  wa8  taught  by 
Petit,  Scarpa,  and  many  other  surgeons,  that  an  nmbilical  hernia  did  not 
escape  at  the  umbilicus,  but  throngh  an  adjacent  opening,  either  above  or 
below,  but  more  comMonly  above.  It  Ls  not  improljable  that  some  of  the 
examples  of  Bo-caUed  "umbilical"  hernia  are  in  reality  cases  of  ventral 
hernia  through  the  hnea  aUm  (adombilical), 

Signs  aTtd  Stjmptonu, — This  form  of  rupture  is  U8ually  the  prerogative 
of  the  corpnlent,  Women,  efipecially  those  who  have  borne  chiklren,  are 
affected  far  more  freqnently  tJjan  men. 

In  775  cases  coUected  by  Macready,566  occurred  in  wom6n,  and  209  in 
men, 

The  rupture  appears  very  gradually,  and  may  for  a  tirne  pass  unnoticed ; 
it  forms  at  first  a  smooth^  globular,  painless  8weUing,  With  increasing 
size  it  becomes  irregular  in  shape ;  sulci  appear  and  divide  the  maas  into 
lobules  of  varied  size.  Such  depresaions  are  due  to  adhesions  of  the  con- 
tents  to  the  sac  walL  The  coverings  of  the  hernia  are  alway8  thin,  but  in- 
creasing distension  from  withiu  and  the  chafing  of  clothea  upon  the  surface 
inaj  caufie  them  to  ulcerate  and  Yery  occa8ionalIy  to  give  way*  The  8well- 
ing,  when  large,  is  pendulous  and  pedunculated.  The  umbiUcal  scar, 
stretched  and  con8id6rably  altered  in  appearance,  is  aeen  U8ually  upon  the 
iDwer  half  of  the  8welling  A  rupture  of  even  moderate  duration  is  almost 
without  exception  irreducible.  The  omentum  is  alway8  a  oontent  of  the 
tac  and  generallj  lies  anteriorly;  this  fact  aocounts  for  the  lobulated 
irreguLir  feel  that  most  hemi®  poaseas,  and  for  the  frequency  of  the  irre- 
<hu'ibility,  The  sijniptoms  of  an  umbilical  hernia  are,  as  Sir  Astley  Cooper 
first  SJiid,  uiore  prouounced  than  in  a»y  other  commou  viiriety  of  rupture. 
Pain,  llrttulence,  vomiting  and  intestinal  irregularity  are  certainJy  more 
frequent,  and  tenderness  of  the  hernia  is  decidedly  more  pronounced.  In- 
carc«ration  is  oftener  seen  than  in  any  ottier  ruptura  Stnngulation  doe« 
occur,  but  not  so  &^uently  aa  is  generally  suppoaed;  whea  pratent,  it  is 
geuemlly  the  outcome  of,  and  the  final  event  io,  a  somcwhat  prolonged 
obstniotion. 
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Treatmevt, — In  the  eaiij  stages,  when  the  hernia  is  amall  and  perhaps 
reducible,  the  beat  support  is  obtained  from  a  broad,  giifficiently  strong,  and 
well-made  abdominal  belt  with  a  large  round  ehield  to  cover  the  iinibilical^ 
ai'ea.  If  the  hernia  is  of  old  standing,  large  and  irreducible,  a  truss  with 
a  pad  of  chamois  leatber  will  be  needed.  The  circuniference  of  the  h  _ 
most  consist  of  an  oval  plate,  and  the  bag  should  be  made  of  a  depth  rather' 
lesa  than  that  of  the  hernial  bulging,80  that  a  very  shght  degree  of  pressure 
may  constantly  }ye  exerted  npon  the  riipture.  In  addifcion,careful  attention 
miist  be  paid  to  the  diet,  and  the  patient.  if  inclined  to  obesity,  should 
endeavoiir  to  effect  a  reduction  in  the  body  weight. 

But  an  unibilical  hernia,  however  rigidly  cared  for,  is  a  constant  source 
of  danger,  and  therefore,  whenever  possible,  and  whenever  safe,  an  oj^eration 
should  be  advised  The  general  contlition  of  those  who  euffer  from  this 
form  of  hernia,  however,  is  not  as  a  rule  very  sati8factory.  They  are 
persons  of  indolent  habifc,  loose-bodied  and  liabby,  and  they  do  not  r6adily 
brook  eurgical  intervention.  If,  howeveF,  there  is  no  definite  hindrance,  it 
is  probable  that  there  is  more  8ecurity  in  operation  than  in  the  treatment 
by  truases. 

Umbilical  hernite  are  especially  apt  to  become  incarcerated,  and  the 
mortality  of  operation  in  tiines  of  etress  is,  as  we  have  seen,  considerable. 
The  cases  for  operation  inust  of  course  be  selected  with  considerable  čare, 
but  when  so  selected  there  is  no  i^eason  to  suppose  that  the  mortahtj  is  un- 
U8naUy  large. 

Operation. — If  the  8\velling  be  large,  two  inciaions  enclosing  an  elUpse 
of  skin  will  \m  made,  and  the  superfluous  skin  removed.  On  opening  the 
sac  the  bowel  \\\\\  be  returned  and  the  onientuni  removed.  In  order  to 
effect  a  aati8factory  and  permanent  closure  of  the  opening,  it  is  advisable  to 
stitch  the  abdominal  layers  up  separatelj. 

This  procedure  I  generally  carry  out  in  the  following  manner.  The 
peritoneum  is  first  stitcbed  up  with  a  continuous  layer  of  catgut,  The 
inner  rounded  niargin  of  the  rectus  sheath  on  each  side  is  then  divided 
for  the  whole  length  of  the  wound  by  a  vertieal  incision  midway  be- 
tweeu  the  anterior  and  poaterior  surfaces,  until  the  muscular  fibres  are 
reached.  Then  the  posterior  part  of  the  sheath  is  stitcbed  to  its  fellow 
across  the  middle  line  by  a  series  of  interrnpted  silkworm-gat  sutiirea 
Similarly  the  muscle-fibres  of  the  two  recti  are  stitch^,  and  afterward8  the 
anterior  layer8  of  the  sheaths.  Finally,  the  skin  and  subcutaneous  tissues 
are  cloaed  in  the  usual  manner.  There  are  thua  five  layer8  of  sutnres,  and 
four  of  the  hiyerB  are  biu^ied.  For  the  biuried  stitches  I  prefer  8ilkworm- 
gut,  which  can  be  effectively  steriliaed,  but  kangaroo  tendon  or  strong 
chromicised  catgut  anflwera  very  well, 

There  Ciin  be  no  doubt  that  recurrence  after  operation  is  more  frequent 
in  nmbihcal  hernia  than  in  ingninal  or  fenaoral ;  and  for  this  reaaon  it  is 
alway8  a  vvise  precaution  to  insist  upon  the  subsequent  wearing  of  a  stoutly 
built  abdoniinal  te!  t. 


Ventral  Herkia 


The  term  ventral  hernm  is  held  to  indude  ali  such  ruptnres  of  the 
abdominal  parietes  as  do  not  appear  at  the  ingninal,  femoral,  or  umbilical 
apertures,  Any  portion  of  the  %vall  niay  be  the  site  of  such  a  protruaion. 
For  purposes  of  description  the  followiDg  varieties  are  recognised  :~ 

1.  Divarication  of  the  recti 

2,  Ventral  hernia  in  the  linea  alba. 
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Ventral  hemia  in  the  linea  semilunarii?. 

4.  Ventral  hernia  following  trdiimatism. 

5.  Lumbar  hemia. 

(1)  IHimricaMon  or  IHastasis  o/  the  Redi. — lo  cliildren  it  is  aot  in- 
frequent  to  notice  a  vridening  and  a  thinning  of  the  Unea  alba  above  the 
nmbilicus.  On  crjing  or  stmining  a  8emi-cylmdricAl  protnisinn  occiirs,  and 
extends  from  the  eDRifurm  cartilage  to  the  umbiUcus.  CliiiicaUy  the 
condition  is  unimportant,  and  treatment  is  not  necessar}-.  In  adults,  and 
especiallj  in  miiltipara,  the  separation  of  the  recti  occurs  below  tlie  um- 
bilicua  The  fingers  can  be  readilj  passed  into  the  gap.  Eossetus  relates  a 
caae  occnrring  in  a  pregnant  woman,  in  which  the  fti^tua  could  l)e  plainly 
felt  in  the  hernial  mase, 

(2)  Veni  tal  hernia  in  the  linea  alha  may  oceur  above  or  below  the 
umbilicna.  The  former  is  generany  kiiown  as  epifjasirie  hernia,  and  occurs 
taoie  frequently  in  men  than  in  women.  The  linea  alba  above  the  umbiliciis 
ia  about  3  mm.  in  width  and  consists  of  transverse  fibras.  It  is  no  un- 
common  experience  to  find  that  theae  fibree  are  decidedly  coarae  in  toxturo 
and  emall  irregnlar  apertures  or  spaces  are  left  between  them*  Throiigh 
these  a  protnision  of  enbperitoneal  fat  occiirs,  foraiing  a  roundeii  nodale 
readily  felt  on  i:>alpation*  Such  a  mass  may  iiicreaae  eonsiderably  in  size 
and  eventuaUy  di-ag  ontvvards  a  peritoneal  poiicb»  which  may  form  a  hernial 
aac,  containing  omentunii  intestine,  or  both.  Very  rarely  the  stomach  has 
been  recognised  as  a  hernial  content. 

These  ruptures  are  chietiy  remarkable  for  the  peraistent  8ymptoms  they 
induce.  Dy8pepaia,  sickness,  colic,  and  general  intestinal  diacomfort  are 
freqiieBtly  complained  of,  and  in  not  a  few  cases  their  cause  may  lie  over- 
looked  or  ignored.  The  treatment  by  operation  should,  if  posaible,  be  the 
rontine  procedure. 

Below  the  umbilicna  a  ventral  hemia,  apart  from  those  i^arieties  to  be 
mentioned,  ia  very  exoeptionaL 

(3)  Ventral  hernia  in  fhe  Linea  SemUunaris, — A  dircct  inguinal  hemia  i& 
in  re^ilitya  hernia  at  the  linea  spigeliL  Apart  from  thia  form  eiamples  are 
rara     The  majority  of  recorded  casea  have  occnrred  l>elow  the  unibilicus,  and 

iJkloUi^^re  (\vho8e  name  is  attached  to  this  rupture  by  French  writer8) 
euggested  that  the  fold  of  Douglas  determinea  the  point  of  exit  of  the 
protrusion, 

A  very  curious  feature  of  heroin  in  this  »ituation  has  been  described  by 
Monro,  Teale,  and  others.  The  hernial  sac  may  enter  the  aMominal  waU 
vvTthont  passing  through  it,  and  con8equentIy  there  is  no  manifest  8weUing 
on  the  body  surface.  The  term  "  Masked  Hernia  "  has  been  applied  to  thia 
[>ndition. 

(4)  Ventral  hemia  foUmcing  traumatUm  may  be  found  at  any  portion 
tbe  abdominal  wall.     Giithrie  deacribes  manr  caaee  occurring  during  the 

Peninsular  War  aa  the  result  of  1tlow8  inflictetf  on  the  alxIominal  jiarietea. 
ay  of  the  nunierous  opamtiona  practise<i  ujKrn  the  alKiominal  contents  may 
ive  a  permanent  weakne«8  in  the  scar,  which  gradually  jields  under 
presaure  from  \vitliin.     Cicatricial  tiasne  is  not  auited  to  with8tand  presaure. 
Such  hemia?  can  be  almost  entirely  obviated  by  careful  suturing,  layer  by 
'layer,  of  the  divided  stnicture«.     Wherever  possible,  muscle-tibreHahould  be 
eptiJ7ited  in  the  directiou  of  their  length  rather  than  cut,     Mr.  Hawiie  firat 
I M  d  tliis  most  importaut  principle  into  surgical  methmia  in  perform- 

'  li  i  KHtnniy,and  MacBurney  and  others  havo  carried  out  the  same  ideu 

in  operating  upon  the  appendix.     In  every  aVnlominal  ofjeration  much  can 
be  dane  in  thia  way  to  preaerve  intact  the  muacular  structure. 
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The  best  treatiiient  in  tbe  miijority  of  ca8es  consists  in  the  us^oi 
appropriate  speciallj-designed  belts*  An  operation  tbr  the  cure  of  such 
liernia  is  oot  attended  with  a  large  measurie  of  siiccesB,  and  ahould  only  he 
eiuployed  in  very  lavourable  cases* 

LUMBAR  HKENIA 

This  form  of  hernia  is  rare,  less  than  fifty  example3  beiog  recorded, 
more  than  half  of  theae  no  mentioo  m  made  of  the  precise  point  of  exit. 

In  the  hmibar  negion  are  two  triangles,  the  triangle  of  Petit  and  the 
triangle  of  Griinfeldt,  or  the  ''  upper"  and  "  lower"  lumbar  trianglea.  The 
former  ia  boimded  by  the  anterior  edge  of  the  latlasimus  dorsi,  the  posterior 
edge  of  the  external  obhqiie,  and,  at  the  baae,  by  the  ihac  crest.  It  is 
presen  t  in  about  25  per  cent  of  children  and  75  per  cent  of  adults.  The 
latter  is  bonnd  by  the  twelfth  rib  and  the  serratus  posticus  inferior  above, 
the  intcrnal  obhque  belovv  and  in  front,  and  the  outer  edge  of  the  qimdratU8 
lumborum  belovv  and  beMnd.  The  lioor  of  the  triangle  of  Petit  is  formed 
by  a  stout  fascia  coveriog  the  internal  obliqne,  and  benciith  this  by  the 
aponeuroais  of  the  transversaUa.  The  upper  triangle  ia  roofed  in  by  the 
latissiniuB  doraij  and  in  tlie  tloor  liea  the  lumbar  aponeurosis  alone ;  it  ia 
probably  the  weakest  area  in  the  lumbar  region. 

The  triangle  of  Petit  is  the  most  usnal  point  of  exit  of  a  ruptiire,  being 
so  mentioned  in  eleven  caaes ;  in  three  ca&ea  certainlj,  po&8ibly  in  four,  the 
hernia  bas  pa^sed  throogh  Griinfeldfa  triangle.  In  the  remaining  cases  the 
dietribution  has  been  qnite  iiTCguIar.  As  causes  of  the  hernia  may  be 
mentioned  traumatiam,  abscess  formaiion,  congenifcal  defect  of  the  muscles, 
and  the  presence  of  lipomatoua  masses  derived  from  the  siibperitoneal  tiasiie, 
which  in  their  outward  bulging  drag  small  peritoneal  pouches  with  them. 

The  hernia  is  rather  more  frequent  in  men  than  in  women,  and  on  the 
left  side  rather  than  on  the  right.  The  symptoma  and  signs  are 
those  of  an  ortlinary  hernia.  The  swelling  ia  aoft  and  globular  and 
generallj  redueible.  In  a  few  cases  strangulation  has  necessitated  operation. 
It  has  been  observed  on  dissection  that  the  sac  has  returned  witli  the 
contents  when  taxis  waa  applied,  The  conditions  for  Avhich  hernia  may 
mistaken  are  abscess,  hernia  of  mu&cle,  sarcoma,  lipoma,  and  hiematoma, 

Treatment  can  be  carried  ont  by  means  of  an  abdominal  belt,  by  thi 
wearing  of  a  BpeeiaUy  made  truas,  taking  its  tixed  point  from  the  opposite 
hip  or  by  operation.  The  latter  has  been  practised  by  Owen,  Coze,  Giordano, 
and  Zucker, 

Obturator  Hernia  ■ 

An  obturator  hernia  escapes  from  the  peh'is  at  the  opening  for  the 
obturator  vassels  and  nerv^ea.  On  the  under  surface  of  the  horizontal 
ram  na  of  the  pubes  is  a  groove  which  paases  from  behind,  dovvnivards,  for- 
ward8  and  inwards,  and  according  to  Vinson  has  a  lengtli  of  2  cm.  Along 
this  groove  the  l>owel  orother  viscus  passes,  ainjing  before  it  the  peritoneiim, 
the  subperitoneal  tisane  and  the  pelvic  fascia.  In  its  onward  conrse  the 
hernia  may  pass  between  the  obturator  membrane  and  the  obturator 
externu8,  above  the  obturator  externu8,  or  beneath  that  upper  slip  which  is 
oceasionally  aeparated  from  the  body  of  the  muscle  by  the  pasaage  of  one  or 
both  divisiona  of  the  obturator  nerv^e,  The  obturator  nerve  ia  generally 
found  on  the  outer  side  of  the  sac  and  the  artery  behind,  or  behina  and  to 
the  onter  side,  The  most  usual  content  of  the  sac  is  the  amaU  intestine ; 
biit  the  ovary,  Fallopian  tube,  uterus,  and  bladder  have  ali  been  found 
therein. 
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Sf/jnpi&nis  and  Signs. — The  majority  of  tbe  recorded  caecB  have  been 
recognised  onlj  after  the  onset  of  sjmptoraa  of  acute  iotestinal  obetructioiL 
"VVhen  a  tumour  is  preseat  it  is  most  rBadily  felt  from  the  inner  aide  of  the 
thigh  behind  the  adductor  longus,  vvhen  the  limb  is  tiexed,  rotated  outwardfl 
aiid  adducted.  A  fuhiess  in  Scarp>a*8  triaogle  iiiay  readily  escape  detection, 
especially  in  womeii,  in  whom  this  variety  of  hernia  is  very  oiuch  mon? 
freqiient  than  in  iiien.  In  some  cases  the  passage  of  intestine  through  the 
canal  inay  be  felt  on  rectal  or  vaginal  exaiimiation.  In  one  patient. 
exaimoed  by  Macready,  the  finger,  when  made  to  8weep  round  the  margin 
of  the  obturator  foramen,  was  stopped  by  a  firm  cord,  abont  the  thickness  of 
the  tliumb,  which  could  be  felt  to  enter  the  obturator  canal  Pain  may  be 
elicited  by  iiiaking  tense  the  obtnrator  extemus  muscle,  Disorders  of 
sensation  along  the  course  of  the  obturator  nerv^e  are  met  with  in  abont  half 
the  cases.  There  may  be  pain  or  numbness  along  the  iiiner  side  of  the  thigh 
or  in  the  groin,  the  hip,  or  the  leg.  This  8ymptom  of  obturator  ueimilgia, 
generdlly  called  the  "  Howship'R(ymh€rg**  $ymptom,  even  wheu  preaent, 
nas  been  frequently  miBunderstood,  and  may  indeed  be  prodnced  by  other 
cooditions  than  obturator  hernia. 

Trmivient. — The  mortality  of  straugnlated  obturator  hernia  is  85  per 

cent,     If  a  hernia  \vere  diagnosed  it  would  be  almost  impossible  to  adapt 

an  eflective  truss.     There  is,  therefore^  every  reason  to  urge  that  in  ali 

cases  operative  nieasures  should  be  practised.     The  sac  can  be  expo8ed  by 

.  an  inciaion  parallel  to  tho  femoral  vein  and  about  1  inch  intemal  to  it. 

^  The  interval  beiween  tlie  pectineus  and  the  adductor  longus  is  sought  and 

the  niuscles  separated  or  the  fomier  divided.      Htumorrhage,  copious  in 

qiiantity  and  difficult  to  controK  has  resulted  from  blindly  ineising  the 

obturator  membrana     In  order  to  avoid  this  the  etructures  should  be 

^exposed,  and  this  procedure  will   l>e  facilitated  by  the  adoption  of  the 

[Trendelenbiirg  pjsition  and  the  abduction  of  the  thigh  on  the  affecte«;!  side* 

t  In  certain  cases  the  reduction  of  the  hernia  through  a  median  abdoniinal 

incision  may  be  ad\isable. 

Other  varieties  of  hernia,  such  as  ischiatic,  pudic,  pudendal,  etc.,  are  so 
rare  that  no  description  of  them  is  recj^uired  in  this  plače. 


Hernia  of  Special  Viscera 

There  are  some  forms  of  hernia  which  derive  their  chief  importance 
and  certain  of  their  intrinsic  signs  and  8ymptoms  from  the  inclnsion  of 
Inecial  visoera,  such  os  the  bladder,  the  ovary,  and  the  venuiform  appendLx. 
^806  require,  therefore,  individual  mention. 

HsRKiA  OF  THE  Blahdeh, — The  frequency  of  bladder  impUcation  haa 
lieen  very  diiferently  estiniated  by  various  obeervers.  As  a  riile  it  may  be 
assunied  that  those  operations  wherein  an  opening  up  of  the  inguijial  canal 
^is  pr&ctised  are  the  most  Iikely  to  reveal  the  bladder  descent 

In  2543  operations  for  hernia  tabnlated  by  me  in  my  "  Arris  and  Oale  ** 
lectures  for  1900,  there  were  twenty-three  cases  of  bladder  hernia,  giving 
approximateIy  1  per  cent  Broadly  speaking,  it  may  be  affirmed  that  thiA 
henaa  is  a  disease  of  tbe  aged  and  enfeeblecL  Only  five  caaes  are  recorded 
as  having  occurred  in  cliildren. 

A  hernia  of  the  lila<ider  iuay  be  preeent  in  the  inguinal,  femoral^ 
perineal,  obturator^  and  ventral  forms  of  hernia,  Tlie  inguinal  is  the  moet 
frequent»  forming  more  than  90  per  cent  of  the  recoMed  examplee. 

Varieties  of  C^siocele, — Three  varieties  of  cy8tocele  are  reoognifled : — 

L  JfUra-peritonial. — An  ordinary  obliquo  inguinal  bemia  ia  present; 
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into  the  soc  a  portion  of  the  bladder,  €ompleUly  eovered  hf  ptriionettm, 
descends,  the  portion  of  the  visciis  implicated  being  the  upper  part  of  the 
posterior  Bttrface. 

2.  Para-peritoneai. — The  ingiiinal  hemia  may  be  obhque  or  direct.     On 


Fm.  16.— The  Uiroe  v&rfetfeji  of  cjMtocelrt.    A.  Brtn^peritonatil ;  B.  Bm-i>ei1toQe&l ;  C,  ttitn-pezitoueal. 

tlie  inner  side  of  the  sac  lies  the  bladder,  in  sueh  marmer  that  the 
peritoneimi  of  the  inner  wall  of  the  sac  is  the  serous  covering  of  the  outer 
wall  of  the  bladden     The  re^t  of  tlie  bladder  oiitside  the  abdomen  haa  no 

peritoneal  coating.  The  viscus, 
therefore,  is  not  a  content  of 
the  sac,  but  projects  into  it. 
This  form  is  tlie  most  frecjuent. 
3.  Eztra-ptntoneal  Cysto- 
cde, — This  fonn  is  rare,  The 
bladder  imcovered  by  peri- 
tonemn  escapes  from  the 
abdomen  on  the  inner  eide  of 
the  deep  epigastric  arteiy ;  the 
hemia,  that  is  to  say,  is  of  the 
direct  form. 

Tlie  bladder  may  generally 

l>e  recognised  by  the  copions 

deposit  of  fat  \vhich  siirronnds 

it     In  a   verj  large   nimiber 

T^    .^    .r  .  .^    ^     <^i  .  .^    r.       .  rm   x.,  . ,     of  C^-Scs  tho  bkdder  has  been 

Fio.  17,— Vesical  tiemla.    Sir  AHtley  Cooper  a  čase.    Tlie  bladd<a-  i     i     i     •  ^  ^   i  s 

i»  covorcd  by  pcHtoneum  esccpt  m  tlie  iiiiier  »nd  posterior    WOnnaeCl,    bemg    miStaKCn    lOr 
pjrt^  Pam-pcritoneal  fom,.    (GMy'«  Hc«<piUl  Mn>ie,m.,  No.    i^j^^   ^^^   ^   sCCOnd   SaC,  a    cyBt, 

or  a  lipoma, 
S^mptoms  and  Signs. — Very  few  čase  s  of  hernia  of  the  bladder  have 
been  tliagnosed  before  operation,  ^\lien,  however,  a  large  portion  of  the 
bladder  is  implicated  (the  whole  bladder,  ineliiding  the  prostate,  bas  been 
twice  lieiniated)  the  symptoms  are  nnmistakable.  In  such  a  čase  the 
signs  are  those  of  a  hernia  vvhich  at  times  contains  fluid,  The  tnnionr  is 
roimded,  smooth,  soft.  Huctuating;  tlie  fluid  is  capable  of  reduction,  and  a 
desire  to  iirinate  is  then  created.  The  size  of  the  hernia  is  subject  both  to 
rapid  and  to  considerable  alteration.  The  fiinctioual  characteristics  are 
striking.  The  chief  of  these  is  the  "  miction  en  denx  temps/*  the  divided 
mictnrition.  A  patienb  so  aflected  voida  urine  and  empties  the  portion 
of  the  bladder  in  the  pehda.  Then,  on  pres8iire  Ijeing  applied  to  the 
hemia,  the  nrine  it  contains  is  retnrned  within  the  pelvic  portion  of  the 
bladder  and  thence  passes  by  the  urethra.  Mictiu-ition  is  in  two  stages 
and  is  associated  with  a  sininltaneona  lessening  of  the  hernial  8welliiig. 
If  the  bladder,  after  being  natnrally  emptied,  is  filled  by  the  injection 
of  lotion,  the  finid  vdll  pasn  through  the  eanal  and  distend  the  hemial 
tumour. 
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Treatment. — In  operating  upon  ali  hemisB,  especial  attention  should  be 
paid  to  any  thickening  of  the  inner  side  of  the  neck  of  the  sac,  and  more 
particularlj  to  a  deposit  of  fat  in  this  situation,  for  hj  such  signs  is  the 
presence  of  the  bladder  indicated.  If  the  bladder  be  wounded,  the  wound 
should  be  stitched  by  a  double  layer  of  sutures  and  may  then  be  8afely 
reduced,  and  the  operation  completed  in  the  usual  manner. 

As  a  truss  cannot  be  8afely  wom  in  cases  of  cystocele,  an  operation 
should  be  resorted  to  whenever  possible. 

The  accompanying  table  gives,  at  a  glance,  the  chief  features  of  the 
recorded  examples  of  bladder  hemia. 


Hebnia  of  the  Bladder. 


Total  recorded  cases,  171. 


Cystocele  diagnosed ;  no  operation 

(In  three  of  these,  diagnosis  was  oonfirmed  after  death.) 
Cystocele  diagnosed ;  operation    .... 
Bladder  wounded  ^reeection) .... 
Bladder  not  Mrounaed  .  .  . 

Cy8tocele  found  ;  after  wrong  diagnosis 

(3  diagnosed  as  abscess ;  1  as  saroocele.) 
Cystocele.  first  discovered  at  operation    . 
Bladaer  recognised  and  not  wounded 
„       wounded  and  recognised 
As  follows : — 

Wounded  accidentallv,  though  recognised 
Unexi)ectedly  wounaed 
Intentionall)r  incised 

Being  mistaken  for : — 

Thesac  .3^ 

A  second  sac  8 

Tumour  .4 

Cyst.  .      U23 

Omentam    .  .2 

Lipoma  .2 

Notmentioned  3 

Incised  for  dia^nostic  purposes 
„       to  conhrm  diagnosis 


J) 


49 

58 

2 
26 
23 


13  cases. 
6case& 

4  cases. 
107  cases. 


i  58« 


>  Bladder  wounded  and  recognised 
The  cases  were  dealt  with  as  follow8 : — 


58 


Bladder  simplj  left  o]>en 

„       Htitched  to  skin 

„       drainc<i  by  tube 

,,       ligatured 

Fa8tened  in  ordiuary  »uprapubic  incision,  made 

for  tho  pur|)ose 

Sutiirc  of  Bladder— «inn»le        .... 

,,  ,,  doume  layer 

,,             ,,            triple  Iayer 
Snture  ;  no  dctailH 


No. 
ofcaMes. 


2 
4 

1 
3 

1 
10 
16 
12 
10 

58 


Reimlt. 


Healing  wiUioat 
Fintula. 


O 
O 
O 
O 

O 
5 
13 
6 
4 

28 


PUtola. 


20 


Death. 


-  

2 

0 

3 

1 

0 

1 

1 

2 

0 

1 

2 

3 

2 

0 

r. 

1 

r, 

'     : 

10 
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22  cases. 


Wi 


Cy8fcocele»  first  recogimed  after  operation  becauae  of  woiindmg  of 
bladder  .,..,,.. 

Wound  Dot  noticed  at  operation       .  .  .  .  G^ 

Hupposed  to  be  sac      .  .  .  .  .  ,  9 1 

„  ,,     secood  sac  ,  .  .  T)  f 

,»     Upoma 2) 

Cystocele,  fotmd  post-mortem       *.,... 

Heiinia  of  THE  OvAitv, — Hemia  of  the  ovaij  is  very  niiLich  more 
commoulj  ingiiinal  tlian  femoral,  and  congeiiital  than  acquired.  Most  of 
the  casee  are  seen  in  infants,  and  the  conclition  iiiay  then  be  bilateml,  and 
be  associated  with  malformatioiis  of  the  utenis,  or  the.  Fallopian  tnbes. 
In  infants  the  condition  may  be  only  a  tenjporary  one,  the  ovaij  retiring 
spontaneouslj  within  the  abdomen  as  the  chikl  gi*ows.  But  at  ali  ages 
in^dueibihty  niay  be  met  \vith,  According  to  Macready,  48  "(j  per  cent  are 
rediicible  in  children  and  only  15*o  per  cent  in  adults. 

Spnptonis  a7ui  Slgns. — In  children  the  ovary  niay  be  felt  in  the  inguiiial 
pmnal  or  bejond  the  external  al>doniinal  ring  as  a  small,  oval,  solid  body, 
freely  niovable  \vhen  pressed  upon,  and  attached  at  its  npper  end  by  a 
thin  cord  whieh  enters  the  al>domen. 

In  the  adult  the  phy8ical  BJgns  reserable  those  given  by  an  adherent 
pellet  of  omentnni.  Ocea!3ionally  movement  may  be  transmitted  to  the 
ovaiy  liy  traction  npon  the  nterna  through  the  vagma.  If  the  patient 
menstrnates  (which  is  not  alwaye  the  čase),  the  ovary  will  be  reeognised  as 
lieing  svvoUen  and  tender  at  ea,ch  period. 

Example.s  of  heniiated  cy8tic  ovary  and  parovarian  cyst  have  been 
recorded.     (See  "  Ovary.") 

Treatment.^An  operation  is  neaFly  alway8  desiralde.  The  ovary  when 
healthy  should  be  reduced  if  poasible,  If  firmiy  adhei^ent  or  altemd  by 
pathologieal  processes  removal  will  be  necessary. 

CONGENITAL  HeRNIA  OF  THE  C^ECUM  AND   OF  THE  SiGMOID  FlEXUR1L^ — 

The  eiecnna  on  the  right  side  and  the  signioid  Hexnre  on  the  left  SLve 
occasionally  present  in  "congenital"  sacs.  It  bas  been  shown  that  nnder 
ench  cu^cnnistances  the  viaceral  deseeni  is  the  result  of  the  aetion  of  the 
gnbernacnlum.  Above  the  testis  the  smooth  muscnlar  fibres  of  the 
gnbernacnhmi  are  continued  upwarda  with  the  vessels  of  the  testis  and 
the  vas  deferens,  in  a  peritoneal  fold  to  wh]ch  Lockwood  haa  given  the 
name  "  Pbca  vaacularis/'  The  nltiniate  attachraent  of  these  fibres  is  to  the 
peritoneum  luiing  the  posterior  abdominal  walb  In  these  fonns  of  heniia 
the  nndiily  exaggerated  aetion  of  the  gnternacidimi  resnlts  in  the  dragging 
down  bodily  of  the  peritoneum  to  which  the  hbres  are  attached.  There  is, 
as  it  were,  a  sort  of  "  landslip."  The  ai:!Cimi  or  the  siginoid  flexure  will 
then  bear  to  the  sac  the  same  relation  as  to  the  parietal  peritoneum  belom 
the  descent  began,  for  what  was  pre\iously  parietal  peritoneum  is  now  the 
sac,  and  the^mntual  relationslup  of  viacus  and  scrous  membrane  is  unaltered. 

Traees  of  the  gubernacidum  (the  "  natnral  fleshy  adhesions  *'  of  Bcarpa) 
have  Ijeen  discovered  in  the  wall  of  the  sac. 

Treatjnent — In  the  operative  treatment  of  these  cases  the  i*emoval  of 
tbe  wliole  sac  is,  of  com^se,  out  of  the  qnestion.  The  peritoneum  should  be 
removed  up  to  vvithin  an  inch  of  the  attachraent  of  the  viscus  to  the  sac, 
the  ent  edges  of  the  membrane  stitched  with  a  continuous  sutui-e  of  fine 
catgnt,  and  the  curtailed  sac  and  its  contents  bodiIy  returned. 

AcQUmED  Hernia  of  the  CiECUM.^An  acqnired  hernia  of  the  ctecum  ia 
most  freqnently  of  the  right  inguinal  variety,  but  right  femoral,  and  left  in- 
guinal  and  femoral,  are  also  met  wiih.  There  bas  been  mueh  needless  discus- 
sion  as  to  the  peritoneal  coverings  of  the  coecnm  when  involved  in  a 
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It  may  he  einphaticallj  staled  lliat  there  is  eo  difference  in  the  behaviour  of 
the  ciecum  in  this  respect  from  that  of  any  other  viscus.  The  peritoneal 
covering  of  tlie  ciecum  and  ascending  colon  varies  \\ithiii  veTy  wide  limits. 
In  fiome  exainple8,  tbough  very  few,  the  c^eciim  nmy  have  no  coating  of 
9eix>u8  iiienibrane  on  its  poeterior  surface.  In  otliers,  the  csacuni  and  the 
whole  of  tlie  ascending  colon  may  be  included  within  the  layers  of  a  meaen- 
tery  continuons  with  thal  of  the  small  intestine.  Between  these  two  ex- 
tremes  any  condition  may  he  met  with,  but  in  the  great  majority  of  cases, 
at  least  95  por  cent,  the  Ciceiini  and  a  small  portion  of  t!ie  ascending  colon 
ai-e  completely  clad  with  peritoneuni, 

Whatever  the  conchtioii  of  the  c^i^um  may  be  when  within  the  abdomen, 
such  will  its  eonrUtion  be  when  descended  into  a  hernia.  If  the  sercns 
covering  be  aljsent  in  the  abdomen,  it  wiU  l*e  absent  in  the  hernia;  if  com- 
plete  witkiu  the  abdomen,  it  will  be  complete  wit!iin  the  heniia, 

Heknia  of  the  Appendix  Vermifokmis.  —  Hemia  of  the  appendix 
derivea  it8  chief  interest  from  the  fact  that  inflammation,  recurring  from 
tirne  t<y  tirne,  and  poa8ihly  going  on  to  suppnration  or  gangrene,  niay  occur 
in  the  heniial  sac.  The  implication  of  the  little  proc^ess  in  the  heniia  may 
lead  to  its  strangulation  or  to  an  a  t  tačk  of  appendicitis ;  or,  it  has  lieen 
siiggested.  the  occun-ence  of  inflammation  with  the  attendant  swelling  and 
stittening  of  tlie  procesa  may  Ije  primarily  i"esjx)n8ible  for  the  hemial  descent. 

The  appendix  may  te  alone  in  the  sac,  or  te  associated  with  the  cajcum 
or  with  other  viscera.  It  may  te  uormal  iji  appearance,  and  i-educible;  it 
may  be  bulky  from  the  deposit  of  fat,  distended  into  a  cy8t,  or  shrivelled 
and  irreducible. 

So  far  as  the  treatment  of  the  condition  is  concemed,  it  is  probably 
aafer  in  ali  cases  to  remove  the  api>enilix.  This  can  generally  te  effected 
through  the  incision  niade  for  the  treatment  of  the  hernia,  but  in  certain 
cases  a  second  ineiaion  over  the  cfeciim  n3ay  te  desirable. 

Tim  Treatment  of  Hernia 

The  treatment  of  liernia  is  either  paUiative  or  operative. 

Palliative  Treatment  consista  in  the  wearing  of  meehanical  appliances, 
8peciaUy  fashioned  for  each  separate  form  of  nipture»  known  aa  iruss€&, 

A  triisa  should  fidtillwo  eeaeiitial  conditions:  it  should  retain  the  hemia 
coniplet^ly  nnder  ali  eirenmBtanees,  and  it  »hoidd  te  perfe<.rtly  comfurtable. 

Inguitial  and  femoral  tmsses  consist  of  a  telt,  containiug  a  steel  spring 
eneircling  the  body  and  a  pad,  by  means  of  which  the  force  of  the  spring  is 
applied  to  the  point  of  exit  of  the  ruptnre,  Steel  is  tetter  than  any  other 
metal,  but  is  not  wholly  satisfactor}\  The  seeretion  of  the  skin  cauaes  the 
spring  to  rust,  and,  after  some  tirne,  t^)  snap.  No  otlier  material,  however, 
is  80  Batisfactory  either  in  this  or  other  respects,  The  \m\  is  best  made  of 
cork  oovered  with  a  layer  or  two  of  flannel  The  truss  throitgliout  is  oovered 
on  the  extemal  surface  by  leatber  or  calf-8kin.  and  on  the  iuner  side  by 
chamois  leather 

A  patient,  when  measured  for  a  trus«,  sboold  be  lying  down,  A  t&pe  is 
then  carried  round  the  lxHly  from  the  basd  of  the  sacrum  te»hind,  tetween 
the  crest  of  the  Uiimi  and  tbit  ujijM^r  lK>rder  of  the  great  troclianter  laterally, 
anil  jiist  aV>ove  the  8ympliy8i8  puliis  in  front.  The  niimk?r  of  inehes,  in 
this  nieasui^ement,  inditmtes  the  size  of  the  truss. 

A  trufls  ahould  te  applied  by  the  eurgeon.  The  leaving  of  this  matter 
in  the  hands  of  instrument-molcerB  has  led  to  much  irregular  pracUce,  and 
to  the  introduction  of  many  "  Miedal  *'  or  "  patent "  tmsses  which  aro,  with 
scarcely  one  exception»  vvorthlHi,  or  poaitively  harmfuL     A  tmas  is  as 
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8iirely  a  surgical  inutrument  as  a  Bplint»  and  requLres  at  least  equal  čare  an^ 
skill  in  the  applicatiou. 

Ikgui:nal  Tkusses. — 1*  For  Bubonocde. — A  siiigle  tniss  should  te  , 
the  exact  size,  obtaiued  by  measurement  in  the  manner  jiist  inentiutied; 
double  tmsfi  shoiild  be  a  size  (fchat  is.  one  ineh)  larger  for  ita  coverings  i 


Fto.  IS.— IngitiuB.1  truss  to  Khaw  ihe  alupe  of  tlie  pftd. 


Fjo.  10.— Femoral  truit*  to  Hhow  tb+r  ahaj«  of  the  , 
the  fQrw&nl  AttAcIiment  of  llie  under-atmpr 
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thicker  and  there  is  not  the  same  adaptabilitj  as  is  aflorded,  in  the  single 
triiss,  by  the  stmp,  The  iiiner  end  of  the  pad  should  be  at  the  outer  border 
of  the  rectus,  and  ahote  {not  on)  the  pnbes.  The  tnisa  should  lie  in  the 
hollovv  j  ust  below  the  iliae  creat,  and  should  fit  sniiglj  and  finnly.     The 

coninionest  of  ali  faults  is  to  liiid 
a  truss  wMch  is  too  lai'ge  for  the 
patient.  J 

After  placing  the  belt  of  tliei 
truss  in  position^  the  cross-atrap 
should  be  first  fixed,  and  then  tlie 
under-strap,  which  is  carried 
louud  in  the  fold  of  the  buttock 
from  the  slioidder  of  the  truss  to 
the  bottom  stud  on  the  pad. 

2,  For  ScToial  fferma.— The 
ordinary  pad  is  not  sufficient,  as 
a  rule,  to  retain  a  rupiure  which 
has  descended  into  the  scrotuni; 
it  must  be  made  fuller  and  inoi^e 
liulky,  and  of  such  a  sliape  that 
the  surface  next  the  skin  looks 
rather  more  in  anupward  dii^ction. 
The  soft  par  t  of  the  pad  should 
alao  te  prolonged  downward9  into  a  tail  or  under-strap  which  can  l*e  attached 
to  a  tixed  buckle  or  hook  in  front  of  the  shoulder  of  the  truas.  The  dou!>Ie 
object  of  exertiug  jlressure  on  the  iugtiiual  caual  (by  the  pad)  and  on  the 
extemal  ring  (hy  the  under-strap)  is  etlected  by  this  truss,  which  Is  known 
iis  the  rat-tailed  truss. 

8.  For  direct  hernia  a  rat-tailed  truss  or  a  modificatiou  known  as  the 
"  forked-tongue  truss "  is  employed.  In  this  latter  the  pad  is  carried  in- 
wards  to  the  middle  line  and  termiiiates  in  the  strap  \vhich  is  fixed  to  the 
belt  of  the  truBS  in  front  of  the  shoulder  of  the  opposite  side. 

Double  trusses  should  be  made  the  same  on  both  sides,  double  rat-tailed, 
double  forked-tongue,  or  double  ordinar)%  as  the  need  may  be.     A  t; 
who0e  two  sides  aro  dissimilar  is  rarely  satiBfactory, 


Fio.  m— Rftt-tailed  tnu«. 
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FSMOEAL  Trusses. — The  same  measurement  is  used  as  in  the  čase  of 
ingmnal  heniia.  Tlie  pad  of  a  feoiural  tniss  is  ratber  sumller  than  that  of 
an  ingiiinal,  and  is  proloiiged  a  little  dowiiwards  to  cover  the  femoral  canaL 
The  understrap  is  atlaelied  to  the  truss  well  in  front  of  the  ehoulder,  so  that 
when  made  ti»ht  it  tilts  the  pad  and  caiises  increased  pre^ure  to  be  made 
on  the  femoral  riBg»  wliich  ia  normaUj  almost  horizontal  when  the  body  iB 
ereet. 

The  pad  should  be  kept  well  outaide  the  pubic  spine  and  should  not  be 
allowed,  as  it  often  is,  to  over-ride  that  buny  promineuce.     If  the  hemia  ifl 


t 


Fia.  2S,->Fodc«d*Um8u«  itum  &piitic4. 

laige  and  the  pad  bas  to  be  increaaed  coniiidembly  in  size  in  order  to  make 
effective  preBSure,  a  belt  must  Yte  added  to  encireh^  the  thigh.  If  an  inguinal 
hemia  is  preaent  on  the  same  aide,  the  femoral  pad  can  l>e  prolotigad  up- 
wards  and  inwardfl  to  cover  the  caoal  and  rinK. 

Operative  Tkratmekt. — Sinoe  the  intnuhiction  of  modora  metbods  into 
BorgNj  the  nrnnber  of  caneg  Btibmitted  U)  inmmtmi  htku,  vt!iy  proper]y,  in- 
creaaed  conaiderably.  Probably»  lioweverp  tbe  <|U(*Ktion  of  the  nropriety  of 
interferenoe  will  remain  for  iome  tirne  lar^ely  a  tuatter  of  tlie  pemooal 
choice  of  the  suigeon.  Theru  ani  ioini^  nurgi^naii  who  biok  upon  mmt  ex- 
amples  of  hernia  m  kgitimate  nontm  for  rb^  *-  radical "  curo,  whila  otlum, 
carefully  fielecting  tbdf  cri  of  eiperionoe,  bem  led  Ui 

believe  that  very  few  patifn  v  ojmr^tiou,  ud  th&f  Imfe 

in  oon8eqiieiioe  reiitrLctiHl  th<i  imaiiiiriit  i>v  o|M*raiii>u  to  exam plot  of  c<m» 
geniul  hemia.  Tl^iere  aiu  l^i«  iM^itiU  i%hit^b  tthoulil  be  coniiilered  before 
aitempltng  any  deeiaion  in  ilm  matU»r.  Thi5  fimt  i«  tliat,  as  ahaira  hf 
Macrmly  and  cpttieri,  'Ml  ]r 
afier  the  lapne  of  wei?kii,  li 
the  recmrenoe  of  a  hemia  af  u^ 

I  than  is  genefaUf  eoncedad. 
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The  refiults  of  Halsted  and  Bassini  are  the  best  so  far  reoorded,  but, 
allowing  for  the  varjing  experience  of  ali  surgeons,  one  may  state  the 
likelihood  of  retum  as  approzimatelj  10  to  15  per  cent  of  ali  the  cases 
submitted  to  operation. 

There  are  certain  cases  which,  in  the  absence  of  urgent  or  striking 
reasons  to  the  contrarj,  should  be  invariablj  submitted  to  the  "radic^d 
cure."    Such  are — 

1.  Cases  of  uncontrollable  or  irreducible  hemise,  where  treatment  by 
trusses  is  either  inapplicable  or  has  proved  unavailing. 

2.  Cases  occnrring  in  joung  men,  otherwise  healthj  and  soimd,  desirous 
of  entering  the  services. 

3.  Cases  of  strangulated  hemia  in  which  the  gut  has  been  reduced. 

On  the  other  hand,  there  are  instances  in  which  an  operation  is  rigidlj 
excluded.    These  are-;- 

1.  In  the  old,  very  feeble,  cachectic  or  broken  down,  who  are  unable  to 
tolerate  anj  surgical  treatment. 

2.  In  young  children,  except  in  cases  of  strangnlation. 

3.  In  enormons  hemise,  where  a  shrunken  abdomen  has  resnlted  from 
the  steady  and  progressive  hemial  enlargement. 

4.  In  those  cases  where  an  inherited  and  extensiye  weakness  of  the 
abdominal  muscles  is  the  chief  factor  in  determining  the  occurrence  of 
the  rupture. 

Between  these  two  groups,  however,  the  majoritjr  of  cases  occnr,  and  it 
is  in  dealing  with  them  that  the  surgeon  must  exercise  his  discretion.  M7 
own  feeling  is  that  within  reasonable  age  limits  in  healthy  subjects,  say 
from  ten  to  fifty  years,  I  should  certainly  advise  treatment  by  operation  in 
the  yery  great  majority  of  patients.  If  the  patient  is  in  good  condition,  if 
the  rupture  is  of  only  moderate  size,  and  if  a  complete  union  of  the  wound 
is  obtained  without  suppuration,  the  chance  of  recurrence  is  very  small 
indeed,  probably  less  than  5  per  cent.  When,  moreover,  a  recurrence 
under  such  circumstances  does  take  plače,  the  rupture  is,  almost  without 
exception,  easier  to  control  by  truss  pressure  than  the  ordinary  complete 
hemia. 


Thk  Radical  Cure  of  Hkrnia 

1.  Inguinal, — ^The  treatment  of  inguinal  hemia  by  operation  was  intro- 
duced  by  Celsus,  who,  it  is  interesting  to  note,  expres8ly  did  not  advocate 
any  operative  measures  for  ruptures  which  were  strangulated.  The  removal 
of  the  testis,  which  for  centuries  was  considered  as  a  neces8ary  incident  in 
the  operation,  was  advised  by  Paulus  of  (Egina. 

Since  the  introduction  of  modem  methods  into  surgical  practice  the 
operative  treatment  of  ali  forms  of  hemia  has  been  marked  by  a  most 
florid  activity.  Several  "  essential  principles  "  have  been  evolved,  and  the 
modifications  of  each  have  been  bewildering  in  their  frequency  and 
unnecessary  complexity.  Probably  no  subject  in  the  wide  domain  of 
medicine,  not  even  the  subject  of  pessaries,  has  had  so  much  that  is  trivial 
and  worthles8  written  upon  and  around  it  as  this. 

Of  the  operations  that  have  been  widely  used  the  following  alone  need 
mention : — 

1.  Simple  ligature  of  the  neck  of  the  sac  and  removal  (Socin). 

2.  Ligature  of  the  neck  of  the  sac  and  stitching  up  the  external  ring 
(Czemy,  Banks,  Championnifere). 
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3.  Pleaiing  o/  tke  sac,  wliich  is  fixed  as  a  pad  at  tlie  upper  end  of  the 
canal ;  suture  of  canal  (Macewen). 

4.  Torsion  of  the  sac\  with  sutiire  in  the  canal  (Bali), 

5.  Toision  of  the  sac,  displacement  of  the  neck,  suture  of  canal  (Kocher). 
Receiitly  modified  (see  description  k  ter). 

6.  Kenioval  of  the  whole  sac,  dis^^ldceimni  of  the  cord,  suture  of  the 
eanal  (Halsted,  Bassini). 

There  can  be  no  question  that  the  operation  most  widely  pmctised  at 
the  present  tirne,  and  iocotnparablv  tlie  moat  sucKiessful  in  i-esults,  is  that 
introduced  l:»y  Bassini*  The  operation  of  Halsted  (which  haa  priority  of 
piiblication)  is  the  same  in  principle,  but  the  details  of  the  operation  are 
difierent.  in  certain  particulars. 

BaM9inti  O /tem  t  ion. — An  iiicision  is  made  in  the  inguinal  region,  begrinning  a 
little  below  and  interoal  to  the  anterior  sui>enor  spine,  and  entUng  at  the  centre 
of  the  external  iibdominal  ring,  The  ineisioti  exposes  the  tendon  of  the  extem&l 
obtiaue  musole,  wliich  is  »plit,  in  the  direction  of  its  fibres,  f  roni  the  ring  upwardB 
for  about  1^  inch. 

The  sac  is  iiow  sought  for  amonp  the  struetures  of  the  cord.  Tf  the  hernia  has 
never  presented  at  the  external  ring  tliis  niay  be  a  matter  attended  with  some 
difficulty.  but  a  little  patient  clearing  of  the  cord  will  usuallj  sutiice  to  expose  the 
8ac»  whicli  is  then  gently  and  careful!y  iiiolated  up  to  the  intenial  abdominal  ring. 
The  sac  i^  iiow  opencMl,  the  intestine  or  other  vi>scus  replaced  within  the  abdomen, 
and  the  omentum,  if  presen  t,  renioved.  The  sac  is  tied  a  t  the  intemal  ring  after 
transtixion  and  removed  ;  or  the  sac  is  renaoved,  and  the  cut  edgea  of  thejmrietal 
peritoneum  at  tho  aeck  stitched  by  intermpted  or  continuous  sutures.  The  cord 
IS  then  gently  liftod  from  its  bed,  and  held  un  hy  blunt  h»3oks.  Suturesi,  three, 
four^  or  ti  ve  in  number^  are  Liitroduceti  tlirougn  Foui>art'a  ligament  on  the  outer 
side,  and  on  the  inner  through  tlie  arching  tibre^  of  the  intemal  obltque  and 
trans versalis,  the  transvei*salis  ftiscia,  the  conjoined  tendon,  atkd,  if  neoeB8ary,  the 
&heath  of  the  rectua  also.  The  suture^  are  pissed  underneath  the  cord ;  when 
tied  and  cut  short  the  eoi^l  is  laid  iijx)n  them.  Finally  the  cut  edgea  of  the 
aponeurosin  of  the  external  obhque  are  nmted  over  the  cord  by  a  continuous 
suture,  and  the  skin  wound  is  cloaed.  A  drainage  tube  is  not  nece9sary.  If,  on 
laying  open  the  canal,  tlie  veins  of  the  cord  are  found  to  be  varicose,  they  should 
be  eitcised.  At  tiuies  the  fat  lying  along  the  cord^  continuous  above  with  the 
subperitoneal  fat,  is  greatly  increased  in  oulk,  forming  a  deOnite  lifM>ma  which 
must  be  removed.  Under  ali  circunistancejs  the  cord  should  be  liandled  with  čare 
and  gentleness  ;  a  rough  and  hasty  stripning  and  te^ring  of  the  sac  niay  lead  to 
inflamniatory  trouble  in  the  woond  or  in  the  testis. 

If  the  coni  is  found  to  be  so  tliick  that  tfie  aj)erture  left  for  its  passage  through 
the  abdominal  wall  might  tend  to  induce  a  fresh  desoent  of  the  nemia,  the  cord 
maj  be  split  into  two  equal  portions,  the  outer  one  being  placed  out«ide  tlie  upper 
stitchf  and  the  inner  between  that  stitch  and  the  next  If  tJie  cord  is  turgid 
with  veins  which  are  not  varicose  this  nieth<xl  of  splitting  is  preferable  to  the 
excision  of  the  veins,  for  experience  has  abundantly  shown  that  the  Litter  pro- 
cedure is  one  not  seldom  attended  by  an  attack  of  aeute  or  subacute  orchiti% 
which  niay,  itself,  be  follow©ti  by  a  gradual  wiUiering  of  the  testis, 

When  a  recurrence  of  the  hernia  Uikm  plače  after  this  opera tiiin  it  is  generali/ 
found  at  one  of  tw«i  |X)ints,  at  the  intemal  abdominal  ring  or  at  the  inner  and  lower 
portion  of  the  extcrnal  alMlominal  ring.  When  at  the  forraer  point  it  is  most 
probiibly  duc  to  the  bulky  thickening  of  the  cord,  and  mav  be  prevented  by  the 
spUtting  cjf  that  structure  in  the  nianner  just  describetl  \Vhen  at  tho  lattf.*^r  noint 
it  is  alnioHt  certttiidy  due  to  tho  weakneHs  of  the  coniointitl  U^ntlon,  n  weiikn(*8« 
which,  as  I  liave  already  inentioned,  is  \  ery  frequent  In  onier  to  strengtheu  the 
Abdominal  wall  a  t  t  h  i«  noint  the  fo)lowing  device  is  uiieful.  Ilc»for**  intn^hN^ng 
any  of  the  sutures,  t\w  sneath  of  the  roctus  niin>ie1e  i«  opene<^l  by  #»t  ng 

the  fiuter  side  in  thf  (lin*cticm  of  the  length  of  tho  hbrca,     'Hie  tu  >m 

of     V  Mjs  are   then  included  in  the  two  or  thnnt  inneniK*st  stit-ciu".      Oo 

tijk'  '  hese  stit^^hen  the  nmscular  tibres  are  brought  int43  vUvu-b  approximation 

witii  i  uuji.i  *     '  ^         *  *'      •        T  end  uf  the  Ran  in  tli-      ^   '  '        i'  [^ 

thereby    ctn  Hiis    so-calTe*!   **trHfi  he 
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general  recogiiition.     Tiinu^li  I  Iiave  practLsed  this  method  for  over  two  jears 
was  mjfielf  unaware  of  Wn!^er's  article  until  I  saw  it  quoted  in  BlcK>dgood's  i^ece" 
work.    (See  list  of  riiferences.) 


1        i 


^ 


Fio.  St.'Tnf}Bp|jU]tatlDD  of  th«  rectiu  miucle.    (Bloodgood.) 

Bahttd^M  Optnition. — After  exposing  the  arching  fibres  of  tbe  into roal  obli 
as  in  Bassini*s  operation,  tiie  free  lower  boixler  of  tnis  muscle  is  caught  witfr1 


Fio.  %A.—Hal^td'»  optralioa.    te]wj  w,,,^  Li.c  Mi  vition  of  tbe  Intpmal  cbiioutv  Ui«  imnipUntation  of  tlie  cord,  | 
ittd  tbe  method  of  iiitnxlucing  tbe  stitcheii.    (B)oodgood.) 

artery  clanips,  placed  1  cm,  apart,  and  the  niuscle  en  t  between  them  for  a  distance 
of  3-4  cm.,  at  right  angles  to  the  niuscular  bundles*  Tbe  division  of  the  niuscle  is 
made  as  far  from  the  linea  seniilu naris  as  possible.  The  cord  is  brought  out 
tbrough  tbe  incision  in  the  interna!  oblioue  anrl  is  raade  fiubcutaneous,  Five 
Mattrass  stitches,  a«  a  rule^  are  Lntroduced,  passing  througb  the  aponeurosis  of 
the  extemal  obliqne»  tlie  internal  oblique,  traiisversalis  muscle  and  fascia  on  tbe 
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,  ftnd  throuffh  the  transversalk  fascia,  Poupart's  ligament,  and  fibre«  of 
leurosis  of  uie  extemal  oblique  on  the  other. 
tochtn^s  0/terti(tmt. — Dr.  Albert  Kocher  infonna  me  tliat  the  operation  now 
practised  (May  1900)  by  Prof,  Kocher  is  carried  out  as  follow8 :— An  incision  U 
made  over  the  inguinal  canal  *  the  sac  is  isolated  from  the  cord  very  carefullT  aa 
higli  up  as  possible^  tractiOD  oeing  tuaintained  upon  the  sac  in  order  to  puli  it 
down  to  its  farthest  extent.  A  special  lig  h  t  forceps  then  seizes  the  end  of  the 
sac,  which  is  invaginate<i  ui>on  itself  (just  a«  one  would  tum  the  finger  of  a  glove 
inside  out),  and  bi*ought  up,  atxiut  1  cm.  a1>ove  and  otit&ide  the  Lntemal  abdomin&l 
ring.  An  incision  ot  4  cm,  is  inade  throngh  the  eattemal  oblique  aponeuroisis 
down  t^)  the  poiet  of  tne  forceps,  which  is  tnrust  thToueh  the  small  wound.  The 
sac,  stili  inverted,  is  puUed  out  as  far  as  ix)ssib!e,  A  slik  ligature  is  passed  round 
the  neck  of  tlie  sac  and  the  sac  removed  bejond  the  ligature.  The  stamp  of  the 
sac  is  puslied  back  throiiffh  the  opening  in  the  fascia.  The  ligature  surnjuntling 
the  neck  of  the  sac  Ib  lert  long,  and  with  it  the  edges  of  the  little  wound  in  the 
a|K]>neuro«is  (including  the  cut  edges  of  the  parietal  peritoneum  there)  are  stitched 
together 

Finailj  aome  six  or  eight  sutures  are  poBsed  through  the  anterior  wall  of  the 
canal  to  atrengthen  it,  and  so  make  the  outer  ring  smaTler. 

For  the  buried  sutures  many  materials  ha  ve  been  recommended.  Hakted 
uaes  silver'Wire  and  is  eminently  satistied  with  it.  Bassini,  since  1892,  bas 
abandoned  the  use  of  silk,  and  now  empIoy8  chromicised  catgut,  Silk^  silkwonn 
gut,  kangaroo  tendon  and  chromicised  catgut  are  thuse  in  general  use.  Silk  has 
the  great  disadvantage  tliat,  if  the  wound  becomee  septic  the  silk  will  be  readily 
infected,  and  thereby  give  rise  to  a  persisting  sinila.  Silkworm  irut  ia  open 
to  the  same  objection,  but  in  j)  rac  tiče  I  liave  had  very  little  trouole  with  it. 
Kangaroo  tendon  and  chromicised  catgut  both  remain  iinalj^orbed  for  several 
weeks,  and  prolmblv  in  tlmt  tirne  the  deep  union  of  the  wound  is  sound  and  com- 
plete.  Marcy  and  Buli  and  Coley  use  and  advise  kangaroo  tendon.  After  trying 
jmpartialiy  ali  these  forma  of  suture  I  now  ose  nothing  but  silkworm  gut. 

In  aH  operations  for  the  radical  cure  of  hernia  a  point  of  chiefest  importanca 
is  the  securing  of  perfect  |irimary  union.  In  no  other  operation  is  this  so  a^enti&l. 
llecurrence  of  the  hernia  is  proportionaUy  very  much  more  frequent  in  cases  that 
have  suppurated  than  in  tliose  where  primary  union  has  been  secured. 

2.  FtmjcrraL — The  ratlical  cure  of  a  femoral  hernia  is  generallj  very 
much  more  satisfactorj  in  ite  result  than  is  the  čase  with  any  other  varietj 
of  rupture. 

Tlie  operative  procedure  is  V€r7  aimilar  to  that  emplojed  in  cafiefl  of 
inguinal  hernia,  so  far  as  the  earlier  steps  of  the  operation  are  concamed. 
A  vertical  or  transverse  incision  ifl  made,  the  sac  expo6ed,  stripped  and 
opened.  The  viaoera  are  replaced  or  omentum  removed,  the  sac  Ugutured 
as  high  as  posaible  and  removed.  For  the  closure  of  the  canal  and  ring  two 
methods  are  in  general  use : — 

A.  Bauims  Method, — With  a  curved  needle  a  series  of  sutures  are  intruduced 
uniting  the  fascia  eovering  the  p^ectineus  musole  with  the  inner  end  of  Poupart's 
lij.'  niu^nt,  al3<ive  and  intemally^  and  with  the  faleiform  procesa  of  Burnft  exteraally. 
Ali  tlie  »utures  (ti ve  or  %\\  are  generali^  used)  are  paased  and  are  then  tied  from 
alKive  downwaras. 

H.  LtjchvmHts  Method, — A  special  curved  needle  armed  with  silk  is  used,  whoae 
potni  iM  guidetl  up  the  femoral  canal  until  it  rests  against  the  insldit  of  the  linea 
ilio-pectinea,  opposite  the  outer  odgts  of  G imbemafs  ligament  The  needle  is  theo 
rotated  so  that  its  point  scrape«  over  the  linea  ilio-peotinea  and  ptcks  up  Coopst^s 
ligament  Finally  the  point  emsr^  through  the  upper  |mrt  of  the  pecttnaal 
fasoiA,  where  it  is  untlire^tded  and  withdrawnjeaving  the  »uture  beneath  CootM^r'« 
ligament  Additioual  sutures  are  pas«ed  in  exactlv  tno  same  way,  but  cach  a  fittle 
farther  outwardSf  until  the  last  lies  at  the  inner  odgo  of  the  common  femoral  vein. 
Two  or  three  sutures  generally  suCKce,  but  more  may  be  necessarv.  Tlie  next  step 
in  t<i  again  threa«!  the  upi*er  end  of  each  ligature  in  tuni  thniugh  the  herniotom? 
neodle,  and  by  pushing  tfie  |wtint  of  the  n****dl<''  half'Way  up  the  f*^»?H»ral  cA?m!  and 
rcitating  it  forward«  pjuig  th'  *  "  ifioutwar  i  nr^nt, 

cUwM*  to  its  junction  with    i  ^t.      On   '  lt?y« 

ligamsnt  is  unitod  to  CooperH  ugniiiriiT,  /uia  ii»r  crural  canui  ik  iiri.niy  «:ioMHi. 
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Lockwood'8  operation  is  most  8atisfactory  in  its  results,  and  is,  in  my  opinion, 
decidedlj  better  than  Bassini^s,  which  closes  only  the  lower  opening  of  the  canal, 
and  leaves  untouched  the  crural  ring. 

LITERATUEE.— 1.  A  Treatise  on  Muptures.  By  J.  F.  C.  H.  Maorbadt,  F.R.C.S., 
Surgeon  to  the  Ci^  of  London  Truss  Societv.  London,  1898.  Charles  Griffin  and  Go. — 2. 
Hemiaf  Hydroeel€  and  Varieocele,  By  C.  d.  Lockwood,  Assistant  Surgeon  St.  Bartholo- 
mew'8  Hospital,  1898.  Young  J.  PentUnd.— 3.  TraiU  de  Chirurgie.  Duplat  et  Rbclus. 
Tome  vi.  (artiole  by  P.  Berger). — i.  Die  Lehre  von  den  UnUrleibabrUcJun  Kari  Magdi,  1898. 
Wien.— 5.  Die  UnUrleibBhrUche^  Prof.  B.  Schmidt.  1896.  Stattgart. — 6.  John$  Hopkins 
Hospital  Meports,     Report  on  458  cases  of  Hernia.     By  J.  C.  Bloodgood. 


END  OF  VOL.  IV 


PHnUdby  R  &  R.  Clark,  Limitkd,  Edimburgk 


A  List  of  Works  in  Medicine  and  Surgerj 

PUBLISHED   BV 

LONGMANS,  GREEN,  &  CO. 


SURGERV  :  A  Treatise  for  Študenta  and  Practitioners. 

By  T.  PiCKERiNc;  I*kk,  ('onsulting  Surj^eon  to  St.  (fcor^e's  llospiial :  Srnior  Siirj;ron  to 
ihe  Victoria  liuspitnl  f(»r  Chiltlren  ;  H. Nt.  Iiispcctor  of  Anatoinv  in  Kn^lanil  and  \Valfs  ; 
Kditorof  **Gray*s  Anaioiny,"i'tc.,  cic.    Mediuni  8vo,  \vith  440  Illiistrations,  ii96|)aK(rs.  $6.00* 

",*  This  bo<.»k  niay  l>e  rejjardcd  as  the  outcome  of  the  expcriencf  of  a  liuspital  sur{;con 
and  teachcr  for  nearly  thiriy  years.  It  has  becn  \vritten  mainly  for  studcnts  ;  biit  it  is  hoped 
that  practitioners  will  lind  it  a  useful  \vork  of  reference  ;  not  loo  l)ulky.  l)iit  containin^  a  con- 
cise  and  practical  account  of  surgical  injuries  and  discases,  the  •*igns  by  which  thev  mav  be 
recognized,  and  the  appropriate  treatment  to  be  adopted  for  their  cure.  Most  of  the  illustra- 
tions  have  been  drawn  s|>eciaUy  for  the  work  by  Dr.  Goldsmith,  a  pupil  of  the  author*s,  and 
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and  G.  A.  \Vright,  B.A..  M.B.  (Oxon.). 
F.R.C.S.  (Eng.).  Assistant  Surgcon  to  the 
Manchester  Roval  Infinnary  and  Surgeon 
to  the  Children  s  Hospital.  Fourth  Edi- 
iiofi.  Edited  for  American  Students  by  | 
\ViLUAM  Perrv  Northrup,  a. m.,  m. d., 
Professor  of  Pediatrics,  Belle\'ue  Hospital 
Medical  College,  Attending  Phvsician  Ne\v 
York  Foundlin?,  NVillard  Parker,  and  Pres- 
byterian  Hospitals,  clc.  \Vith  al>out  2i)o 
lllustrations.     8vo.  $5.00* 

*'  As  a  text-book  it  is  of  great  practic.il  vuliir, 
combining  as  it  docs  a  succinct  espusitiun  af  both 
medical  and  surrical  knowledge  as  applied  to  early 
life.  .  .  .  Tne  American  edition,  with  its  ap- 
pendis,  will  at  once  attract  the  attention  and  com- 
mand  the  confidence  of  the  American  medical  pul>- 
lic.  The  nameof  Dr.  William  P.  Northnip.alreadv 
so  well  known  in  pxdiatric  literature,  will,  as  edi- 
tor  of  the  work  and  vrntrr  of  the  medical  portion  <>f 
the  appendiz,  be  »  &ufTK  ient  Kuarantre  for  it% 
value.  .  .  .  The  surgical  purt  of  the  InkiU  i» 
sound  and  clear,  thrutiijhuiit.  The  nu-thods  «il 
treatment  are  modrrn  und  iii  a<riird  with  Kfnrrai 
usage." — Meiiuat anJ  Surgical  Jaumal^  l^iston. 

ASHBV.  \Vorks  by  IlKNRV  Asiiuv.  M. D. 
(Ix)nd.),  Phvsician  to  the  General  Hospital 
for  Sick  Children.  Manchester ;  fornieilv 
Demonstrator  of  Physiology,  l.iveriMiol 
School  of  Medicine. 

Health  in  the  Nursery.  \\  iih  25  lll.i- 
trations.     (.nmn  Sv<i.  Si.  j? 

Notes  on  Physiology.  SI.mIi  IMiiion. 
thorc)ughly  Kevised.  \\  ith  141  Illu*.tM 
tions.     i2mo.     y)\  pa^^cs.  $i.?"i 

BENNETT.  \V<.rks  !)>•  \Viiii\m  11. 
BKNNF.rr.  K.K.C.^.,  Mir^jrnn  t.  i  Si. 
Gcorj;c\  Hospital.  I'- 


Clinical  Lectures  on  Varicose  Veins 
of  the  Lower  Eztremities.  \Vith  3 
Plates.     8vo.     Ii2pages.  $2.oot 

On  Varicocele.  A  Practical  Treatise. 
With  4  Tables  and  a  Diagram.  8vo.  113 
pages.  $'.75t 

Clinical  Lectures  on  Abdominal 
Hemia.  \Vith  i?  Diagrams.  8vo.  265 
pages.  $2.50* 

BRODIE.  The  Essentials  of  Experi- 
mental  Phjsiologj.  For  tlie  Use  of 
Students.  iJv  T.  (i.  Bkodik,  .M. D.,  Leci- 
urcr  on  Physiology,  St.  'rhomas's  Hospital 
Medical  School.  \\  ith  nunierous  EMales  and 
Diagrams.     Svo.  §2. 00* 

CELLI.  Malaria,  According^  to  the 
New  Researches.  Iiy  ProfcsM.r  Asiiii  «> 
Cki.LI.  Dircctt»rof  thf  ln^iitnie«»f  llv-^inir, 
I -niversiiv  of  Rnmr.  rran-fci.iiid  froiu  lli.- 
Set<»inl  Italian  Kdition  liv  Immn  ju«.!, iii 
KVKK.  M.K.C.P.,  L.K.C  S.lnl..  DIMI. 
Cainliriil^M'.  Wilh  < 'nrm  tiini««  aiiil  Aiiili- 
ti«»u«*  m, nI«-  f««r  tliis  1  niii^-l.iliMii  1»\  tl.r  Aii- 
thi)r.  ;inil  .m  hitKuliictinn  l'\  Di  P.\n. i<  k 
M  \N-t)N.  Meili«  .il  .V<l\i-tr  ii»  thi-  ((iloni.i' 
( Ulite. 

CLARKE.  \V..iks  l;y  j.  J  \r  k-^onTi  \kki 
M.l>.  0-<^'"l'  K.K.<.  .^•.  A^'^iM.^Ill-^m-MMl 
lu  tl»c  .Nurlli-\\r-l  l.iHi.l«*M  Ilnspit.il. 
Postmortcm  Examinations  in  Medi- 
co-Legal  and  Ordinary  Cases.     \Niil> 

>|«-(.i.t;  (  liij.ffis  lil  ilii-  I  r;;.ii  \-|M-<lsot 
l"ii^l-:i.i):'iMi^.  .i:;<!  ■■ii  *  i-i!i!i»  .it«-^  ..|  I  »r.iili. 

Surgical    Pathology    and    Principics. 
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COOKE.  Works  by  Thomas  Cooke 
F.R.C.S.  (Eng.).  B.A.,  B.Sc..  M.D 
(Pariš),  Surgcon  to  thc  Out-Patients,  West 
minster  Hospital,  and  Lccturcrat  the  Schoo- 
of  Anatomy,  Physiology,  and  Surgcry. 

Tablets  of  Anatomj.  Dissectional  and 
Scicntific.  Post  4to.  Tenth  Tkousand. 
328pagcs.  $3.5ot 

Aphorisms  in  Applied  Anatomj  (or, 
Anatomy  for  the  Final  £xaminations)  and 
Operative  Surg^rj.  Including  loo  Typi- 
cal  Vivi  Voce  Questions  in  Surfacc  Mark- 
ing,  etc.  Being  Notes  of  Demonstrations  to 
his  Surgery  Class.     Crown  8vo.         $i.25t 

DAKIN.    A   Handbook  of  Midwifer7. 

By  \ViLLiAM  Radford  Dakin,  m. d., 
F.R.C.P.,  Obstetrical  Physician  and  I^ct- 
urer  on  Midwifery  and  Diseases  of  \Vomen 
to  St.  George*s  Ilospital ;  Physician  to  the 
General  Lying-in  Hospital,  etc.  With  400 
Illustrations,  ncarly  ali  of  which  are  orig- 
inal.    Large  Crown  8vo.  $4.50* 

DICKINSON.  Works  by  W.  Howship 
DiCKiNSON,  M.D.  Cantab.,  F.R.C.P., 
Physician  to,  and  Lecturer  on  Medicine  at, 
St.  George*s  Hospital,  etc. 

The  Tongue  as  an  Indication  of  Dis- 
ease  :  being  the  Lumleian  Lectures  deliv- 
ered  at  the  Royal  College  of  Physicians,  in 
March,  1888.  With  4  Colored  Plates  and  7 
Wood-cuts.     8vo.    122  pages.  $2.5ot 

Occasional  Papers  on  Medical  Sub- 
jects.  1855-1896.  \Vith  Diagrams  and 
lUustrations.     8vo.     247  pages.         $4. cof 

ENCVCLOP/BDIA  MEDICA  :  A 
Concise  Work  of  Reference  in  Medi- 
cine and  Surgerj  for  Practitioners 
and  Students.  Produced  under  the  gen- 
eral editorship  of  Chalmkrs  \Vatson, 
M.B.,  M.R.C.P.E.  In  12  volunies,  to  be 
published  (^uarterly.  Large  8vo.  Priče, 
per  volume,  $6.00* 

Vol.  I.  Abdomen  to  Bone. 
Vol.  II.   Brachial  Plexus  lo  Digestion. 
Vol.  III.   Diphtheria  lo  Kood. 
Vol.  IV.  \Just  Rciuh. 

•♦•  A  pro^pectus  of  the  w<»rk,  for  which  orders 
can  be  taken  onIy  for  the  complete  set,  vohimrs  to 
be  delivered  quarterly,  as  rcadv,  will  be  sent  to 
any  address  upon  apphcalion  tu  the  publisherb. 


ERICHSEN.  On  Concussion  of  the 
Spine,  Nenrons  Shocks,  and  other  Ob- 
scure  Injuries  of  the  Nervous  Sy8tem,  in 
their  Clinical  and  Medico-Legal  Aspects. 
By  the  late  Sir  John  Eric  Erichskn, 
M.D.  New  and  Revised  Edition.  Crown 
8vo.  $3.5ot 


FOWLER  and  GODLEE.  The  Dis- 
eases of  the  Lung^s.  By  James  Kings- 
TON  FowLER,  M. A.,  M.D.,  F.R.C.P., 
Physician  to  the  Middlesex  Hospital  and 
to  the  Brompton  Hospital  forConsumption, 
etc;  and  Rickman  J.  Godleb,  M.S., 
F.R.C.S.,  Fellow  and  Profcssor  of  Clini- 
cal Surgery,  University  CoUe^e,  London ; 
Surgeon  to  the  iirompton  Hospital  for 
Consumption,  etc.  With  160  lUustrations. 
8vo.    722  pages.  $6.00* 


FRANKLAND.  Micro-Oi^anisms  ta 
Water:  their  Significance,  Identification, 
and  Removal.  Together  with  an  Account 
of  the  Bacteriolog^cal  Methods  involved  in 
their  Investigation.  Specially  designed  for 
the  Use  of  those  connected  with  the  Sani- 
tary  Aspects  of  Water  Supply.  By  Percy 
Frankland,  Ph.D.,B.Sc.  (Lond.),F.R.S.; 
and  Mrs.  Percy  Frankland.  With  a 
Plates  and  28  lUustrations  in  the  text. 
Demy  8vo.     544  pages.  $5*oo* 


HALLIBURTON.  \Vorks  by  W.  D. 
Halliburton,  M. D.,  B.Sc.,  M.R.C.P., 
Professor  of  Physiology  at  King*s  College, 
Ix>ndon,  etc,  etc. 

A  Text-book  of  Chemical  PhTsiologj 
and  Pathologj.  \Vith  104  lUustrations. 
8vo.     894  pages.  fc-TSt 

The  Essentials  of  Chemical  Phjsiol- 
ogy.  Kor  the  use  of  Students.  With  76 
lUustrations  and  a  Colored  Plate.  Third 
Eiiitiofi.     8vo.  $1.50* 

*«*  A  small  book  suitable  for  medical  students, 
treating  the  subject  in  the  same  way  as  Professor 
Schiifer's  *'  Essentials"  treats  of  Histology. 


LANG.  The  Methodical  Examination 
of  the  Eje :  Being  Part  I.  of  a  Guide  to 
the  Practice  of  Ophthalmology  for  Students 
and  Practitioners.  By  William  Lang, 
F.R.C.S.  (Eng.),  Surgeon  to  the  Royal  Lon- 
don Ophthalmic  Hospital,  Moorfields,  Sur- 
geon to  and  Lecturer  on  Ophthaknology  at 
the  Middlesex  Hospital.  \Vith  lUustrations. 
Crown  8vo.  $1.10* 


Publishcd  hy  Longvtans,  Green^  &  Co. 
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LEUMANN.  Notes  on  Micro-Org^an- 
itms  Pathos:emc  to  Man.  By  Surgeon- 
Captain  B.  H.  S.  Leumann.  I.  M.  S.. 
M.  B.  (London),  etc,  etc.  Crown  8vo, 
boards,  loo  pages.  $i.oo* 


LIVEING.  Works  by  Robert  Liveing, 
M.A.  and  M.D.  (Cantab.),  F.R.C.P. 
(Lond.),  etc. ;  Physician  to  thc  Department 
for  Diseases  of  the  Skin  at  the  Middlesex 
Hospital,  etc. 


Hand-book  on  Diseases  of  the  Skin. 
With  especial  reference  to  Diagnosis  and 
Treatment.  Fifth  Edition,  Revised  and 
Enlarged.     i6mo.     460  pages.  $i.5of 


Notes  on  the  Treatment  of  Skin  Dis- 
eases.   Fifth  Edition.     i8mo.    i48Dages. 

$i.oof 


LONGMORE.     Works    by  Surgcon-Ccn- 
eral  Sir  T.  Loncmore,  C.B.,  F.R.C.S.. 
I^te  Professor  of  Military  Surgery  in  the  | 
Anny  Medical  School ;  Officer  of  the  l^gion  | 
of  Honor,  etc. 


The  Illustrated  Optical  Manual;  or, 
Hand-book  of  Instnictions  for  the 
Gnidance    of    Surgeons    in    Testing 

Stialitj  and  Rang^e  of  Vision,  and  in 
isting^ishin^  and  Dealing^  with  Op- 
tical Defects  in  General.  Illustrated  by 
74  Drawings  and  Diagrams  by  Inspector- 
General  Dr.  Macdonald,  R.N.,  F.R.S.. 
C.B.     8vo.     262  pages.  $4-5of 

Gunshot  Injuries.  Thcir  IIistory.  Char- 
acteristic  Fealurcs,  Complications.  and  (icn- 
eral  Treatment ;  wilh  Statistics  tonccrninK 
them  as  they  are  met  wiih  in  \Varfare. 
Serond  Edition.  1895.  \Viih  78  Illustra- 
tions.     8vo.     861  pa^os.  $10.50 


MASTERS  OF  MEDICINE.  A  New 
Serics  of  Monographs,  Edited  by  Ernest 
Hart,  D.C.L.,  late  Editorof  the  "  Bridsh 
Medical  Journal." 

John  Hunter,  Man  of  Science  and 
Surgreon  (1728-1793).  By  Stephbn 
Pagkt.  M.A..  F.R.C.S.  With  Poriralt. 
Crown  8vo.  $1*25 

William  Hanrej.  By  D'Arcy  Powek, 
F. S. A.,  Surgeon  to  the  Victoria  Hoq>i- 
tal  for  Children.  Chelsea.  \Vith  Portrait. 
Crown  8vo.  $1.25 

Sir  James  Voung  Simpson  and  Chlo- 
roform  (181 1-1870).  By  H.  Laing  Gor- 
noN.     \Vith  Portrait.     Crown  8vo.    $1.25 

William  Stokes,  His  Life  and  Work 
(i 804- z 878).  By  his  Son  William  Stokes, 
Surgeon-in-Ordinary  to  the  Qucen  in  Ire- 
land.  \Vith  Portraits  and  Illustrations. 
Crown  8vo.  $1*35 

Sir  Benjamin  Collins  Brodie.  By 
TiMoniv  IIoLMES,  M.  A..  F.R.C.S. 
\Vith  Portrait.     (>own  8vo.  $1*25 

Claude  Bernard.  '  By  .Sir  Miciiael 
FosTKR.  K.C.B..  M.A..  M. D..  D.C.L., 
etc.  Professor  of  l'hysiology  in  the  Uni- 
versity  of  Cambridgc.  With  Portrait. 
Crown  8vo.  $1-25 

Hermann  L.  F.  Von  Helmholtz.  By 
John  Gray  NPRendrick.  M. D.,  LL.D.. 
etc,  Professor  of  Physiology  in  the  Uni- 
versity  of  Glasgow  and  Fellow  of  the  Roval 
College  of  Physicians  of  Kdinburgh.  With 
Portrait  in  Photogravurc.     Crown  8vo. 

$1.25 
Thomas  Sjdenham,     By  J.  F.  I*avne. 


LUFF.  Text-book  of  Forensic  Medi- 
cine and  Toxicolo87.  By  A  rtih- k  P. 
LuFF.  M.D..  B.Sc.  Lond..  I'hysician  in 
ChaTige  of  ()ut-l*aticnts  and  l.ccturer  on 
Medical  J  urispnulence  and  'roxicolojfy  in 
St.  Mary's  Hospiial.  clc.  \Vith  numcrous 
Illustrations.     2  vols..  crown  8vo.     $7. 50* 


Andreas  Vesalius 

loK. 

•^*  Other  Vi*lMm(i  in  frefaratn'K. 


Hy   C'.    l.«»i  IS     i  AY 


MOORE.     Elementary  Phvsiologj.    1W 

lUNIVMIN      MniiRK.     M. A..      Pntffssor     of 

I'h\si()l()^y  in  1 1.0  Mctli«al  Sch<H)l  <>f  Vale 
Univi  t»«it\  •;  l.it«- Sli.ap«v  Kc^oan  h  Schular. 
and  A^^i^^l.jnt  rr<)f»--.s«»r  i»f  I'hysiol<»j;y  at 
fnivrrsitv  ('ullt^«-,  l.<Mulnn.  NVitli  I2S 
Illustialinns.      (  rown  .Sv(».  $i.20* 

•^*  '1  \\\%  iHMik  m  iiitniilrii  fur  t<rf{inn^ri  in  thr  »ub- 
j^ct,  Jiifl  a«  a  fir»t  lMM»k  iKr  thr  u\r  n(  Atiiilentft  f>f  )>!• 
(>l<t|{y  and  niciiuine  in  C()ilr|;e«  aniJ  Lni\rrftitirft. 
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MURCHISON.  Works  by  Charles 
MURCHISON,  M. D.,  LL.D.,  F.R.S.,  etc, 
Fellow  of  thc  Royal  Collegc  of  Physicians  ; 
late  Physician  and  Lccturer  on  the  Princi- 
plcs  and  Practiceof  Medicine,  St.  Thomas's 
llospital. 

A  Treatise  on  the  Continued  Fevers  of 
Great  Britain.  Third  Edition.  Edited 
by  W.  Cayley,  M. D.,  F.R.C.P.  With  6 
Colored  Plates  and  Lithographs,  19  Dia- 
gjams,  and  20  Wood-cut  Illustrations.  8vo. 
752pages.  $7.5ot 

Clinical  Lectures  on  Diseases  of  the 
Liver,  Jaundice,  and  Abdominal 
Dropsj ;  Including  the  Croonian  I^ectures 
on  Functional  Derangements  of  the  Liver, 
delivered  at  the  Royal  College  of  Physicians 
in  1874.  New  Edition.  ^evised  by  T. 
LauderBrunton,  M.D.    Svo.    724pages. 

$5.50* 

NEWMAN.  Lectures  to  Practitioners 
on  the  Diseases  of  the  Kidnej  ame- 
nable  to  Surgical  Treatment.  Copiously 
illustrated  by  Cases,  Statistics,  and  Prepara- 
tions.     By  David  Newman,  M. D.,  Sur- 

feon  to  the  Western  Infirmary  (Out-door 
>epartment)  ;  Lecturer  on  Patholog^  at 
the  Glasgow  Royal  Inrirmary,  etc.  Svo. 
486  pagcs.  $3.oot 

ODLING.  ACourseofPracticalChem- 
istrj.  Arranged  for  thc  Use  of  Medical 
Sludents.  Hy  William  Odling,  M. A., 
F.R.S.  Fiftli  Edition.  \Vith  71  Wood- 
cuts.     Crown  Svo.     274  pagcs.  $2. cof 

OWEN  (£.).  A  Manual  of  Anatomj 
for  Senior  Students.  Hy  Edmund 
OwEN,  M.B.,  F.R.C.S.,  Surgeon  to  St. 
Mary's  llospital,  Ix)ndon.  \Vith  210  Il- 
lustrations.    Cro\vn  Svo.     534  pages. 

$3.5ot 

PAGET.  \Vorks  by  thc  late  Sir  Jamks 
Pac.f.t,  Bart.,  F.R.S.,  D.C.L.  (Oxon.), 
LL.D.  (Cantab.),  etc. 

Lectures  on  Surgical  Pathology.  De- 
livered at  thc  Roval  College  of  Surgeons  of 
England.  Fourth  Edition.  Re-edited  by 
the  AuTHOR  and  \V.  Turner,  M.B.  \Vith 
131  Wood-cuts.     Svo.     864  pages.    $7. cof 

Studies  of  Old  Case-Books.  Svo.  iSo 
pages.  $3.00 

PODLE.     Cookerj  for  the  Diabetic.   By 

\V.  H.  and  Mrs.  Poole.  \Vith  Prefacc 
by  Dr.  Pavv.     i2mo.  $1.00 


PICK.  Surg^erj  :  A  Treatise  for  Students 
and  Practitioners.  ByT.  PiCKBRlNcPiCK, 
Consulting  Surgeon  to  St.  George's  Hos- 
pital  ;  Senior  Surgeon  to  the  Victoria 
Hospital  for  Children ;  H.  M.  Inspector 
of  Anatomy  in  England  and  Wales  ;.Editor 
of  ••  Gray's  Anatomy/*  etc.  With  440  Il- 
lustrations.    Medium  Svo.     1 106  pages. 

$6.00* 

*  •  *  This  book  may  be  re/;arded  as  the  outcome 
of  the  experience  of  a  hospital  surgeon  and  teacher 
for  nearly  thirty  yean.  It  hasbeen  wrilten  nudnlv 
for  students ;  but  it  is  hoped  tbat  practitioners  wifl 
find  it  a  useful  work  of  reference  ;  not  too  bulky, 
but  containinf;  a  conctse  and  practical  aocount  of 
surgical  injurirs  and  diseases.  the  tigns  by  which 
they  mav  bie  recognized,  and  tne  appropriate  treat- 
ment to  be  adopted  for  their  cure. 


*«*  A   prospectus  of  the  work  with  speciraen 
pages  may  be  nad  on  application  to  the  puolishers. 

QUAIN.  Quain*8  Elementa  of  Anato- 
my.  The  Tenth  Edition.  Edited  by  Ed- 
WARD  Albert  ScHAFER,  F.R.S.,  Proiessor 
of  Physiology  and  lIistology  in  University 
College,  Ix)ndon,  and  George  Dancer 
Thane,  Professor  of  Anatomy  in  Univer- 
sity  College,  London.  3  volumes  (9  parts). 
Royal  Svo.  $31.50* 

Parts  sold  separately  as  follows  : 
Vol.  I.     Part  I.      Embryology.     By  Pro- 
fessor ScHAFER.     \Vith  200  Engravings, 
niany  of  which  are  colored.  $3.00* 

Vol.  I.  Part  II.  General  Anatomy  pr 
IIistology.  By  Professor  ScHAFER.  With 
nearly  500  Engravings,  many  of  which  are 
colored.  $4.00* 

Vol.  II.  l'art  I.  Osteology,  Arthrology. 
By  Professor  Thane.  \Vith  224  Engrav- 
ings. $3.50* 
Vol.  II.  Part  II.  Myology,  Angeiology. 
P)y  Professor  Thane.  With  igg  Engrav- 
ings, many  of  which  are  colored.       $4.50* 

Vol.  III.  Part  I.  Spinal  Cord  and  Brain. 
By  Professor  ScHAFER.  With  139  Engrav- 
ings. 

Vol.  III.  Part  II.  The  Nerves.  By  Pro- 
fessor Thane.  \Vith  102  Engravings, 
many  of  which  are  colored.  $3.00* 

Vol .  1 1 1 .  Part  1 1 1 ,  Organs  of  the  Scnses. 
By  Professor  Schafer.  \Vith  178  Engrav- 
ings. $3.00* 

Vol.  III.  Part  IV.  Splanchnology.  By 
Professor  Schafer  and  Johnson  Svming- 
TON,  M. D.,  Professor  of  Anatomy  in 
Queen's  College,  Belfast.  With  337  En- 
gravings.  $4-50* 

Appendix.  Superficial  and  Surgical  Anat- 
omv.  By  Professor  Thane  and  Professor 
RiČkman  J.  GoDLEE,  M. S.  With  29  En- 
gravings, many  of  which  are  colored. 

$2.00* 
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ods.  By  Dr.  S.  L.  Schenk,  Professor 
Extiaordinary  in  the  Univenity  of  Vienaa. 
TnmsUted  from  the  German,  with  an  A]>- 
pendiz,  by  W.  R.  Dawson,  B.A..  M. D.. 
University  Dublin,  late  UniTcrsitjr  TraTcl- 
\m%  Prizeman  in  Medicine.  With  loo  II- 
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8vo.  $3.00» 
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and  Practitionert.  By  Morton  Smale. 
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T.  F.  CoLVER,  L.R.C.P..  M.R.C.S.. 
L. D. S.,  Assistant  Denul  Sufigeon  to  the 
Dental  Hospital  of  London.  With  nu- 
merous  Illustrations.     Large  crown  8vo. 
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MidwiTe8.  By  Henrv  Fly  Smitii,  B.A.. 
M.B.  (Oxon.),  M.R.C.S.  Sccond  Edition, 
thoroughly  Revised.  With  41  Wood-cuts. 
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STEVENSON.    Wonnds  in  War.   The 

Mechanism  of  their  Production  and  their 
Treatment.  By  Surgeon-Colonel  \V.  K. 
Stkvknson  (Army  Medical  SuflF).  A.B., 
M.B.,  M.Ch.,  Dublin  Univer5ily  ;  l^fcss- 
or  of  Military  Surgcry,  Army  Medical 
School,  Netley.  \Vith  86  Illustrations. 
8vo.     434  pages.  $5.00 

TAPPEINER.  I ntrodnction  to  Chemi- 
cal Methods  of  Clinical  Diagnosis.    By 

Dr.  H.  Taiteiner,  Professor  of  Pharma- 
colo^y  and  Principal  of  the  Pharmacological 
Institute  of  the  University  of  Munich. 
Translated  from  the  Sixth  German  Kdition, 
with  an  Appendtx  on  M  icro  -  Biological 
Methods  of  Diagnosis,  by  Kdmond  J. 
McWceney,  M. A..  M. D.,  ctc.  Professor 
of  Pathology  and  Racteriologv,  C.  U.  Med. 
Srhool  ;  Kxaminer  Royal  Univcrsity  of 
Ireland.  etc.     (!rown  8vo.  $1.10* 

TIRARD.  Diphtheria  and  Antitoxin. 
Hy  Nestor  Tirard,  M. D.  Ix)nd.,  Kcllow 
of  the  Royal  CoUegc  of  Physicians  ;  Fcllow 
of  King's  CoUejfe.  Ix)ndnn  ;  I*rofcssor  of 
Matcria  Medica  and  Therapeutics  at  King*s 
CoUegc  ;  I*hysician  to  Kinjj's  ('olIcj:c  Hos- 
pital  ;  and  Senior  Phvsician  to  the  Kvclina 
Hospiul  for  Sick  Chiidren.     8vo.        $2.50 


WALKER.    Works  by  Jane  H.  WALKBa, 
L.R.C.P.,  M.D.,  etc.,  etc. 

A  Handbook  for  Mothere :  bdng  Simple 

Hints  to  Women  on  the  Management  of 

I       their  Health  during  Prqnuuicy  and  Con- 

!       finement,  together  with  Plain  Directioni  as 
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ond  Edition.  With  304  Figores  m  the 
text,  Bibliography,  and  Index.  8vo.  Pkiges 
xvi-633.  $4.00* 

Exerci8e8  in  Practical  Phjsiolocj. 

Part  I.  £Iementary  Physiological  Chem- 
istr>'.  By  AuousTUS  D.  \Valler  and  W. 
Le(;(;kSymes.    Crown8vo.    Paper.  I0.35* 

Part  III.  Physiology  of  the  Nenrous  Sys- 
tem,  Klectro  •  Physiology.  Crown  8va 
Boards.  $0.90* 

Lectnres  on  Phjsiologj.  Fir^t  Series. 
On  Animal  Klectricity.     8vo.  $1.50* 


WEICHSELBAUM.  The  ElemenU  of 
Pathological  Histoloflj,  with  Spedal 
Reference  to  Practical  Methods.  By  Dr. 
Anton  WEiciisELBAUM,  Professor  of  Path- 
ology  in  the  University  of  Vienna.  Trans- 
lat«l  by  W.  R.  I)awson.  M. D.  (I>ub.), 
Demonstrator  of  Pathology  in  the  Royal 
CoUege  of  Surgeons,  Ireland  ;  late  Medical 
Travelling  Ihrizeman  of  Dublin  University, 
etc,  etc.  \Vith  221  Illustrations«  partly 
in  colors,  a  Chromo-lithographic  Plate,  7 
Photographic  Plates,  and  full  Index.  Royal 
8vo.     Pp.  xvi-456.  $7.50* 


WILKS  AND  MOXON.  Lectnres  on 
Patholos^cal  Anatomj.  By  Sami^ei. 
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rKR  MoxoN.  M. I).,  F.R.C.P.,  some  time 
Lccturer  on  Pathology  at  Guy's  Hospital. 
8\x).  tž.oof 
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W£YSSE.  An.Epitome  of  Human  | 
Histolo^  for  the  use  of  Students  in 
connection  with  Lectures  and  Labora- 
tory  Work.  By  Arthur  W.  Weysse, 
A. M.,  Ph.D.  Instructor  in  Biology,  Mas- 
sachusetts  Institute  of  TechnoIog}%  Boston, 
8vo.  $1.50* 

"...  extremely  weUarTanfedaDdamodelof 
condensation.  It  is  surprising  tBat  aH  the  import- 
ant  facts  can  be  mentioned  in  such  brief  compaBs." 
—L.  F.  Barkbr,  The  Johns  Hopklns  Hospiul, 
Baltimore,  Md. 

'*  I  sincereljr  believe  it  is  the  best  book  for  rectt- 
ing  the  subject  after  having  shown  the  microscopic 
sUdes  and  wall  pictures.  For  *  quiz '  I  have  never 
■een  a  more  complete  and  concise  work'  on  the  sub- 
ject. Tbere  is  more  of  detail  in  this  book  than  in 
the  greatest  histoiog^  I  know  of .  The  študent  will 
be  convinced  that  it  is  best  for  him  to  buy  it,  even 


t,  expei 


lectic    Medical 


if  he  has  had  a  laiger  and  more  espensive  book  in 
his  poaseMion."— L.  SchOnbv, 
College,  New  York  City. 

'*  I  find  it  well  put  together.  aocurate  as  a  rule  in 
thestatements.    .    .    .    I  believe  it  wiliproYe  venr 
niseful  as  a  ouiz  compend,  e»MciallTin  the  med 
achooIs.*'~J.  S.  KiNCSLBV,  Tufts  CoUege,  I 

WILLIAMS.  Pnlmonarj  Consomp- 
tion :  its  £tiology,  PathoIogy,  and  Treat- 
mcnt.  By  C.  J.  B.  Wiluams,  M.D., 
LL.D.,  F.R.S.,  Physician-Extraordinary 
to  Her  Majestv  the  Queen,  and  Charles 
Theodore  Wiluams,  Physician  to  the 
1  lospital  for  Consumption  and  Diseases  of 
the  Chest,  Brompton.  Second  Edition, 
Enlaigedand  Rewritten.  With  4  Colored 
Plates  and  10  Wood-cuts.    8vo.  466  pa  es. 
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the  Študent  of  Veterinarj  Medicine.  1 
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CIVALL,  M.R.C.S.  ! 

Hippopatholog^.     A  vSysteniatic  Trcatise  i 
on   the   Disorders  and    Lameness  of   the 

Horse,  with  their  most  approvcd  Methods  j 
of  Curc,   Embracing  the  Doctrine  of  the 

English  and    French    Vcterinary   Schools,  ' 

with    Illustrativc    \Vood-cuts  and  Colored  ', 

Lithogrraph    Plalcs,    etc.      4    vols.,    8vo,  , 
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boards.  $4- 25!  1 

Vol.  III.     Disorders  of  the   Horse.     8vo,  \ 

boards.  $5.oof  | 
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Vol.  IV.  Part  I.  Lamenesi  of  the  Horse. 
8vo,  boards.  $7.5ot 

Vol.  IV.  Part  II.  Lameneii,  etc.  8to, 
boards.  t^.sof 

Glanders  and  Farcj  in  the  Horte»  being 

a  portion  of  Vol.  III.  of  the  Hippopathol- 
ogy.     8vo,  boards.  $3.oaf 

The  Anatomj  of  the  Horse.  Embrac- 
ing the  Structure  of  the  Foot.     8vo,  doth. 

$7.25t 
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STEEL.  A  Treatise  on  Diseases  of 
the  Sheep:  being  a  Manual  of  Ovine. 
Pathology  for  the  Use  of  Veterinary  Prac- 
titioners  and  Students.  By  T.  H.  Sterl, 
F.R.C.V.S.,  Author  of  **  Diseases  of  the 
Ox,"  "Diseases  of  the  Dog,"  etc.  lUus- 
trated  with  a  Colored  Plate  and  99  Wood- 
cuts.     8vo.     378  pages.  $4-5ot 

"  STONEHENGE."  The  Dog  in 
Health  and  Disease.  By  **Stone- 
henge."  With  78  Wood-engravings. 
Square  crown  8vo.     450  pages.  $2.50 

VOUATT.     Works  by  Wiluam  Vouatt. 

The  Horse.  Revised  and  Enlarged  by  W. 
\Vatson,  M.R.C.V.S.  Wood-cuts.  8vo. 
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The  Dog.  Revised  and  Enlarged.  Wood- 
cuts.     8vo.     270  pages.  ^.00 
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SANITARY  ENGINEERING 

A   Practical   Treatise   on  the  CoUection,  Remo^al  and   Pinal 

Disposal  of  Sewage  and  the  Design  and  Construction 

of  Works  of  Drainage  and  Sewerage 

With  a  Special  Chapter  on  the  Disposal  of  House  Refuse  and  Sewag^e  Sludg^e,  and 

Nnmerous  Hjdraulic  Tables,  Formul«  and  Memoranda,  induding^  an  Exten- 

sive  Series  of  Tables  of  Velocitj  and  Discharg^e  of  Pipes  and  Sewers, 

speciallj  computed   bj  GangruiHet  and   Kutters   Formula 

By  Colonel   E.  C.  S.  MOORE,  R.E. 

Author  of  "Sanitarj  Eng^ineering  Notes/*  etc.    Formerl^  Instructor  in  Estimating^ 
and  Construction  at  the  School  of  Militarj  Eng^neerin^,  Chatham. 

I^i^c  8vo,  with  534  Illiistrations  and  70  I^rjjc  Folding  IMates.     Pp.  xxvii-63i,  $10.00  nft. 

Suminary  of  Conlents  :  Introduction.  Chapter  I. — Collection  and  Removal.  H.  Sewer- 
age.  1 11.  The  Flow  of  Liqiiid  in  Pipes  and  Open  Channels.  IV.  Hydraulic  Memoranda — 
Hydraulic  Tables.  V.  Application  of  Formula' of  I)urcy  and  lia/in,  and  also  of  Cian^^illet 
and  Kutter.  Vi.  Construction  and  Materials.  VII.  Ventilation.  VIII.  Traps.  IX.  Appa- 
ratus,  Latrines  and  \V.  C. 's.  X.  Apparatus  (continued),  Urinals,  Lavator)-  Fitlings,  clc. 
XI.  Surface  ^'ater  Collcction.  XII.  vSubsoil  Drainage.  XIII.  Sanitar)-  Notes.  XIV. 
Sewage  Disposal.     XV.  Disposal  of  Sludge  and  llouse  Refuse. 

The  following  are  some  of  the  leading  features  of  ihis  important  work  : 

I/.   The  cntirely  new  and  oxtendcd  series  of  tables  of  velocity  and  discharge  of  circular  and 

egg-shapc  sewers,  etc.     This  is  the  first  published  series  of  such  tables,  based  upon 

Kutter's  formula  and  they  ha  ve  been  specially  calculated  for  the  work. 
/'.   The  full  manner  in  which  ull  sections  of  the  subject  are  illustrated,  both  by  lithographic 

plates  and  smaller  illustrations  in  the  text. 
t .    The  special  descriptions,  with  illustrations  of  important  works  of  S€werage  and  Sewage 

Disposal  and  the  valuable  information  on  the  l)is{x>sal  and  Destruction  of  House 

Refuse  and  .Sludge. 
tf.   The  important  information  on  the  How  of  water  in  Pi{K>s  and  Open  Channels. 
/•.    The  extensive  series  of  llydraulic  and  other  Tables  beyond  those  just  mentioned. 

Considering  the  grave  importance  of  Sanitary  Kngineering,  it  is  rcmarkable  that  no  book 
dealing  with  the  subject  in  a  thorough  and  ix>mprehensive  manner  has  hitherto  been  published. 

In  the  preuaration  of  the  work  Colonel  Moore  has  availed  himself  of  valuable  information 
fumishe<l  by  leading  specialists  in  particular  branches  of  the  subject,  one  of  whom  is  the  late 
Colonel  \Varing,  whose  work  in  the  disposal  of  sewage  and  garbage  is  descril)ed  at  length. 

OPINIONS  OF    THE  PRESS. 

"  No  engiiicer  can  aflfurd  to  be  without  a  copy  uf  tlii«  comprehenMve  manual  of  «ianiury  enginccring.     .     .     . 

*'  Tlie  book  i»  .  .  .  full  aiiil  complete  epitome  of  tke  lamt  praciice  in  ftanitary  engiocering  :  a  glance  at  the 
litt  of  authoritien  tiuutcil  at  the  commenccment  of  the  work  «rill  »how  how  thorough  and  how  painsuking  Colonel 
Mi>ore  Itak  been.     .     .     .     As  a  bi^k  of  reference  it  it  !timply  indispensable." — Tke  J*mNu  i/eaith  Kmgtnrrr. 

*'  PcMT  dcpartment«  of  applicd  »cience  can  »hovr  greater  ur  more  dangerou«  erruri  thao  are  rcvealed  in  the 
hiitory  of  »aniutiun,  but  a  voiunie  like  thi»  %\um%  the  imnien»e  |>ro«[resH  which  hat  been  made,  and  leadn  us  to 
think  that  al  la&t  we  are  on  firm  ground  ...  a  ifrcat  book,  involving  alino«!  infinite  Ubur  on  the  part  ol  the 
author,  and  can  be  rtro>nimended  a^  undotibtcdly  the  %tandard  work  on  the  Mibject.  .  .  .  lite  t\pe  is  Ck- 
ccllcnt,  the  mi«piinu  rcmarkably  few,  the  ilhiKtrations  in  the  texl  mon  clearly  drawn  jind  rrpruduced,  and  the 
folding  platen  are  motleU  of  what  nuch  plateh  outtht  tu  l*e."   -  J  k*  Bnilder. 

*•  It  i»  the  only  book  yet  receivcd  by  /:♦/  EmgineeriM^  Retord  which  preM:ntH  a  good  deM:nption  of  the 
variouft  biological  t)  <%temH  of  ftewage  dihpu<^l  now  atlrai.ting  m  niuch  attention.  It  coutain<>  a  large  number  of  nev« 
hydraulic  tubles  of  unduubt?ii  value  as  linie  and  blior-savui);  aid^  in  amijiiiutions.  \\.\  illustratuint  i>f  scwer  de- 
tailsare  numeroiu  and  well  choscn.  'Hie  subject  uf  disposal  in  general  is  treated  in  an  interesting  iiiannrr,  and 
the  information  on  Mritish  sytteni«^if  refu»c  <rrniaiiijii  ii  will  I«  diffi«  uit  tu  seeure  clsewhere  in  !>o  cunvenicnl  a 
f'>nii.     .  .     The  bitok  IS  very  guiKl  from  begiitning  !•>  eiid,  4iid  vki>l  be  a  vjiluvbie  addition  tu  the  hl<rary  of  an>' 

one  «rho  wishe«  to  learn  the  general  thcM)ry  und  practn  e  of  s<)  iiiiKh  of  saiiiury  rn|i;ineerinK  pr.ii  tiče  in  (»reat 
liriuin  as  iM  cmbrjt  cd  in  its  sco(ie.  The  dis«us<aoii<>f  \arious  iheotirs  of  the  Hijw  m  scwers,  and  the  lablcs  tu 
Ms^ist  in  applying  theni,  is  a  feutiirc  *liii  h  is  .iluiie  v«i>rth  the  pricc  o(  thi-  >o)iime/* 

h.Hgimrrf  iHf  Krn'*it,  New  Vurk. 

Longmani,  Green,  &  Co.,  91  and  93  Fifth  Ave.,  New  York. 
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ADVERTISEMENT. 


ThU  Work  is  essenUAlly  a  Dictioiiary  uf  Clieini!»try  in  its  Applications  to  ihe  Arts  and  Manufactures ;  hencc 
it  deals  but  spariogly  with  the  purely  scientific  aspccts  of  Cheniistry,  unless  these  have  imne  dtrect  and  immediate 
beariog  upon  the  businesa  of  the  technologitt.  For  aU  such  matten  reference  i«  made  to  the  New  Edition  ot 
**  Watt's  Dicttonary  of  Chenii&try,''  by  Dr.  Forster  Morley  and  Mr.  Pattison  Muir,  to  which,  indeed,  the  preaent 
Work  inay  be  said  to  be  complementary.  In  order  to  facUitate  such  reference  the  general  plan  and  method  of 
arraofement  of  the  two  Dictionaries  are  similar,  and  the  nomendature  and  notation  adopted  are  praaically 
identical.  It  bas,  however,  not  been  thought  desirable,  even  if  it  had  been  Ibund  possible,  to  make  use  of  the  same 
elaborate  8ystem  of  abbreviation  and  omtracted  ejcpression  as  that  employed  tn  the  companion  Work,  in  which  the 
varkty  and  oomplexity  of  the  subject-matter  are  necessarily  much  greater. 

Although  the  two  Works  are,  in  a  broad  general  sense,  complementary,  it  is  practically  impossible  to  avoid  a 
certain  amount  of  overiapping,  and  therefore  a  ccrtain  degree  of  independence.  Hence  in  the  present  Work  the 
Chemical  history  of  a  product  of  technical  importance,  so  far  as  it  is  known,  has  often  been  completed,  although  its 
dvivatives  have,  at  present.  no  applications  in  the  Arts.  Moreover,  such  subjects  as  the  ATMOSPHSRSf  Watsr, 
Pbrmbntation,  the  Chemistrv  op  the  Hvdrocarhons,  the  Vrgkto-Alkaloids,  Glucosioks,  etc,  etc.,  ali  of 
wluch  are  dealt  with  in  the  other  Work,  find  aiso  a  place  in  this  I>ictionary  by  reason  of  theu-  relations  to  Tech- 
nok^(y  or  to  Medicine  and  Sanitation.  In  ali  cases,  however,  these  subjects  are  treated  from  the  stand-point  of 
practical  applicadon. 

The  Editor  has  been  fortunate  in  securing  the  co-operation  of  a  large  number  of  gentlemen,  not  only  in  the 
United  Kingdom,  but  also  in  America,  Oennany,  Swiuerland,  Russia,  and  France,  as  contributors  on  subjects 
with  which  they  are  specially  qualifieJ  to  deal.  A  Ust  of  the&e,  with  the  titles  of  their  contiibutions,  is  prefixed  to 
•ach  volume.  Their  names  and  standing  are  a  sufficient  guarantee  that  no  pains  have  been  spared  to  make  the 
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